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Technically speaking, the Dell 
System” 325is one of the most ad- 
vanced 386"computers available. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they've 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-based 25 MHz 
systems. A field that included 
the Compaq’ 386/25. 

A show of prowess that earned 
the System 325 PC Magazine's 





we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? MS®OS/?2, or our own 
Dell UNIX* System V. Which 
is compatible with AT&T's 
System V Interface Definition. 


And the whole world of XENIX® 


applications. 
If speed is of the essence, we 








can include an optional Intel® 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA Mono- 
chrome with paper-white screen, 
VGA Color Plus, or Super VGA 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor's Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 

A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 

Of the more than 150,000 
personal computers 




















for high resolution colors 
displayed ona larger screen. 
Even though the System 
325 gives you all this perform- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
And once you've told 
us what you want, we'll make 
sure what you want works 
—by burning-in the entire 
system unit. 
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You can be Dein before you know tt. Microsoft Works 
provides built-in help and training that takes you through 
each application, step-by-step. 


There are people who say that power- 
ful software is too complicated to use. And 
others who say that simple software can 
never have oath! power to meet your needs. 

Fortunately, you won't find any ofthese 
people working at Microsoft. 

Which brings us to new Microsoft’ 
Works 2.0. Software that has all the power- 


You get business applications like 
word processing with a spelling checker and 
thesaurus, a spreadsheet with business 
graphics, a database with reporting and a 
communications module all rolled into one. 

All are powerful enough to stand on 
their own, and handle whatever numbers, 
words and data you can throw at them. 

At the same time, they’re a piece of 
cake to learn and use. 

For openers, only Works has built-in 
training to get you up to speed quickly. 

nce you're started, you'll see that 
each application has the same look on- 
screen. Which means there’s nothing diffi- 
cult about moving back and forth between, 
say, your spreadsheet and your word proc- 
essor. Then into your database. And back 


~ 
Microsoft logo are reggst parks and Making 1 ell make sewe ws a trademars of Microsoft Corporatan. 
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ful tools you need in one easy-to-use program. 
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Address: 33 Harborviow Drive +! 


City: Gig Harbor State? WA Zip: ened 









Phyan: (286) 555-1212 
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Everything's easter when you can see what you're doing. 
With overlapping windows, Works lets vou see up to eight 
different documents at the same time. 


out again. You can even move data between 
all the modules. Easily. 

When you do have a question, it’s 
simple to get an answer. Works provides 
help at the touch of a single key. 

The end result is better-looking, more 
sophisticated output on everything: corre- 
spondence, marketing materials, sales 
information, financial data. Put together in 
an incredible variety of combinations with 
much less effort. And much more impact. 

If you'd like to know more, call us 
direct at (800) 541-1261, 
Dept. K39, We'll answer your — Microsoft Works 
questions, in simple terms. 

d, if you buy now, 
we can make your life even 
easier. By throwing in a free 
grammar and style checker 
with your Microsoft Works: 

So when someone tells you that you 
just can’t get power and simplicity in the 
same software pro , tell them there is 
a solution. Microsoft Works. 











Making it all make sense 


Wier good through Eoeuay 28 1940 in the 50 United States. Customers in Canada. calt (416) 673-7638, Outside North Amenca, call (206) 882-8561 © Copyright 1989 Microsoft Corparatun. All nghts reserved Microsoft and the 





_ Today's premium 
without the 
Premium price... 


As winner of PC Maga- 
zine’s 1988 award for 
Technical Excellence, were 
best known for our advances 
in 386™ technology. With 
the introduction of the 
PowerFlex we've designed a 
system that combines built-in 386SX™ 
and i486™ upgradibility with an 
abundance of standard features. 





ees 


At ALR, we've built our reputa- 
tion on delivering premium 
PCs without the premium 
price. The new PowerFlex 
286-based PC combines per- 
formance, quality and innova- 
tion for only $1495. Compared 
to the competition, the 
PowerFlex is the premium 
286-based PC. 


The ALR PowerFlex comes 
standard with 1-MB of main 
memory with built-in hardware 
EMS 4.0 support lets you 
immediately break the 640-Kb 
barrier to run all memory 
intensive applications. 






The powerful 40-MB hard disk which is 
standard equipment on the PowerFlex 
provides storage for approximately 
20,000 pages of documentation . 





The PowerFlex blends innova- 
tion and the most affordable 
upgrade path with more 
standard features, while pro- 
viding 100% compatibility for 
all of your favorite software 
applications. When your appli- 
cation needs grow, the innova- 
tive PowerFlex grows right 
along with them. The 386/i486 





Immediate upgrade path to 16-MHz 
386SX and 25-MHz i486 technology. 
Imagine being able to possess a i486- 
based system for less than it would 

cost for the competitions 386 system. 
Now until December 31, 
1989, save $50 with ALR's 
manufacturers rebate on the 
386SX Upgrade Module. 


ALR 


486 
Module 


ALR 
386SX 





Feature Connector transforms 
the 286-based PowerFlex to 
386™ or i486™ technology ina 
matter of minutes. This pro- 
prietary upgrade path protects 
your investment from "future 
obsolescence" and still saves 
you hundreds of dollars. 


The PowerFlex delivers 





.The ALR PowerFlex=: 


ALR PowerFlex AST Premium™ 286 
12.5-MHz 10-MHz 
1-MB RAM on-board 1-MB RAM on-card 

(expandable to 5-MB) {expandable to 2-MB) 
0-Wait State paged 0-Wait State 
Coprocessor Support Coprocessor Support 
80287 10-MHz 80287 8-MHz, 10-MHz 
80C287 12-MHz No support 
1.44-MB Floppy Drive 1.2-MB Floppy Drive 
40-MB Hard Disk 40-MB Hard Disk 
6 Available Expansion Slots 6 Available Expansion Slots 
EMS 4.0 Support EMS 4.0 Support 
Smatt Footprint AT Footprint 
$1495 $2995 model-140x 

386 Systems 


$395 - ALR 16-MHz 386SX Module 


$1890 


$2995 - 25-MHz i486 Module 
with internat “floating-point” Math 
Coprocessor and 8-KB ol internal 
cache 


$4485 


ALR products are now available through: 


NGRAM 
GATES/FA (Meal 


USA USA 
1-800-332-2222 1-800-466-8000 


1486 Systems 


12.5-MHz 286-based process- 
ing, 1-MB of RAM with built-in 
EMS 4.0 support, 40-MB hard 
disk storage and a 1.44-MB 
3-1/2" floppy drive, all within a 
small-footprint desktop chassis. 


With PowerFlex, we continue 
our tradition of providing the 
most innovative PCs at a frac- 










$1595 - AST 386 FAS Tboard/386 


$4590 


Not Available 


tion of the competition's price. 
A tradition which started back 


wi ii 


in 1986 when we released the 

world's first 386-based PC. Home of i World's First 386 PC 
Call today for the name and Advanced Logic Research, Inc. 
number of your nearest author- 9401 Jeronimo, Irvine, CA 92718 
ized ALR reseller, and get a (714) 581-6770 FAX: (714) 581-9240 
first hand look at today's ALR. PowerFian aro repautered trademans of Advanced Logic Research inc AST 
premium 286-based PC. Sand i moors een cam en Se 


1-800-444-4ALR 
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Inside 


PC Magazine is used to doing things 
in a big way. From single-topic is- 


get down to the nitty-gritty product 
information that you get from your 


sues with 100 or more products to <3 better-informed friends over the 


features tables the size of handball courts, 
there’s very little we do on a small scale. 

But not every vital product category 
in the computer industry demands a 
50,000-word story. There are myriad 
nonmainstream business applications 
that are essential to the daily lives of 
our readers, as well as upgrades of im- 
portant products—both of which are 
often better suited 





phone,’’ Simone explains. ‘‘Because of 
their condensed nature, the reviews get 
to the heart of the matter much more 
quickly. We'll tell you why you would 
want to use these products, and whether 
they do what they should.”’ 

The four paint packages each cost 
under $100 and support the full VGA 
palette of 262,000 hardware colors. 

Simone found 


to a shorter for- out that price and 
mat than a multi- value don’t nec- 
product roundup. essarily correlate. 
Thus the ‘short “There are some 
feature”’ was bom. amazing low- 

It’s often the cost programs 
case that the out there. None 
smaller a project, of them is per- 
the greater the fect, but they do 
preparation nec- provide a lot of 
essary. Our short the functionality 
features will boast of expensive pro- 
the extensive test- grams. Besides 
‘ing you’re used that, they’re fun.”” 
to seeing on these Budget plays 
pages, but pre-  Somany products, so ilttie time. Contributing editor a part in another 
sented in acon- —_ Luisa Simone dosen't review everything about paint of this issue’s 
cise fashion. We'll _Prodrame—ust which ones to buy and why. feature stories: 


get right to the meat of the story, giving 
you the information you need to make 
an intelligent buying decision. Typi- 
cally, the short feature will run 4 to 5 
pages. 

First up are paint programs, exam- 
ined by contributing editor Luisa Si- 
mone. A five-year veteran of PC Maga- 
zine, Simone has held several positions 
from assistant managing editor to ex- 
ecutive editor. Last year Simone was 
among the editors who formulated the 
short-feature concept, making her an 
obvious choice as the reviewer for our 
first attempt in the short format. 

‘*What these stories attempt to dois 


low-end integrated software. The seven 
packages go for less than $200 each and 
include word processing, database, and 
spreadsheet modules with a common 
interface. 

After failing to live up to inflated 
expectations years ago, these almost- 
all-you’ll-ever-need products are mak- 
ing a comeback. With extras such as 
graphics, communications, and desktop 
utilities, they’ve come to represent a 
remarkable value. The laptop-toting 
executive may find that one integrated 
software package on a 720K 3.5-inch 
disk can make life on the road just a little 
less bumpy.—Stephanie K.Losee @ 
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| “The QMS Hewlett-Packard” and QMS" have made it easy 
| JetScript con- to give your LaserJet Series IP’ the desktop 
troller is the best Publishing power of the PostScript’ page de- 
‘ scription language. 
ears te The new QMS JetScript’ 
capabilities to a JetScript is the only Adobe PostScript 
HewlbttPackard controller upgrade authorized by HP and de- - 
Jet Series II signed specifically for the LaserJet Series II. 
Laser et THES JetScript gives your printer the industry- 
printer standard page description language to accom- 
caine ee pany HP's PCL printer language. This expands 


your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 





















Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter’, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 


verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that’s found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


Impressive results People have come to expect 
impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You'll get the same results from the new 
JetScript. After all, it has HP's blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 
dealer. 


“JetScript available for IBM PC-XT; IBM PC-AT; HP Vectra™ 
and compatible personal computers, or the IRM PS22™ Model 30. 


ER 
KS CORMeCcTION ; 


A QMS Company 


The following are trademarks of their respective companies: HP. Hewlett-Packard. 
LaserJet Series Il, HP Vectra of Hewlett-Packard. QMS, JetScript, ASAP Laser 
Connection of QMS. Inc. PostScript of Adobe Systems. IBM PC-XT, IBM PC-AT 
and IBM PS/2 of International Business Machines Corp. 
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EEG Letters 


Ed avvisor 
Lori Grunin/ \nexpensively upgrading to PostScript; 
finding a new IBM BIOS; choosing a music card for 
game playing and composing. 
Ell FIRSTLOoKs 
Worksheet linking, embed- 
ded graphics, ambitious 
memory management, and a 
great deal more distinguish 
Quattro Pro. 
Develop PM applications 
with Smalltalk-V/PM, a 
powerful object-oriented language. 
IBM enters the personal information management race 
with Current. 
Atari's inexpensive |-pound Portfolio takes on The 
Poget PC. 
Adobe Streamline converts scanned bitmap files into 
editable vector graphics. 
Version 3.0 of The Norton Commander offers a 
spruced-up main shell, serial file transfers, and an MC] 
Mail communications module, 
Deluxe Paint I Enhanced has improved file-export and 
presentation capabilities. 


[Ey NEw AND IMPROVED 
Alan Cohen 

[Edy PIPELINE 
Gus Venditto 

KGa BILL MacHRONE 
The industry's agnosticism. 

El JOHNC. pbvoraAK 
Technology horror. 

[EEB Inside Track 

Ky JiImsSEYMouR 
Imaging models, part 2. 

KE) WILLIAM F. ZACHMANN 
Developing enterprise 
software. 

FEIN STEPHEN MANES 
Year-end clearinghouse. 
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COVER STORY 


Ea computers 

12 386-20s: Off-the-Shelf Power at the Right Price 
John Dickinson/ Affordable 32-bit power? Just two years 
ago, the market cost of a standard 386-20 machine was in 
the $8,000 range. Now PC Labs tests a dozen machines 
bargain-priced at $2,395 to $2,995 to help you 

weigh both the benefits and hazards of shopping for the 
bottom line. 

ACMA 386/20 Professional System 

Amax PC/386-20 Business System 

Bus 386/20 

C? 386-20 

Computer Market Place Ultra 10-386 

Top Gun 386/20 

Destiny 386-20 

Everest Block 320V 

Laser Digital Pacer 386-20 

Northgate MicroStation 386/20 

Polysystem MI-Cache-20 

Tangent 320 


3 Features Table 
cbt.@ Performance Tests 


£iy Editor's Choice 


EG] SOFTWARE 
Integrated Software 
Gets It Together 
Edward L. Perratore and 
Henry Fersko-Weiss/ 
Microsoft Works, Alpha- 
works, and PFS:First 
Choice are among the 
good reasons why low-end P 
integrated software is earning renewed ea from 
middle managers and laptop-lugging professionals—and 
from beginners. Ease-of-use and improved data-sharing 
mark these seven packages, all under $200. 
ity Features Table 
ye Q&A: The Answer for Many 
rk WordPerfect on the Fly 
iy Editor's Choice 








fol Backup 


DC 2000 Tape Drives: Backup on a Personal Scale 
Catherine D, Miller/ Your hard disk holds from 40MB to 
1SOMB, you're not on a LAN, and you hate backing up 
to floppy disks. Then you'll love DC 2000 tape backup. 
Comprehensive tests of 14 DC 2000 minicartridge 
systems from such companies as Irwin, Mountain 
Computer, and Everex pinpoint the best in large-capacity 
backup on a personal scale. 

Decision Guide 

Features Table 

Performance Tests 

Editor’s Choice 


GRAPHICS 

Power Painting on a Budget 

Luisa Simone! PC Magazine’s first minifeature focuses 
on how paint programs under $100 are catching up with 
higher-end, vector-based packages. For creating 
photograph-quality images, bitmapped paint products 
like PC Paintbrush IV and Deluxe Paint Ihave no 
competition at all. 
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EXO) Direct Marketing 


UTILITIES 
Give Yourself a Smart DOS Command Line with 
ALIAS 


ru Douglas Boling und Jeff Prosise!/ Now you can take 


control of your command line. ALIAS allows you to 
reissue previously typed commands, assign aliases for or 
abbreviate long command strings, and edit the DOS 
command line with ease. 


POWER PROGRAMMING 

Arithmetic Routines for Your Computer Programs, 
Part 4 

Ruy Duncan’ It's time to venture forth from the relatively 
safe shallows of integer arithmetic into the treacherous 
depths of real numbers and floating-point arithmetic. 


EGE] Advertisers’ Product 
Index 


Connection 
Marketplace Reader Service Card 
index to Advertisers Coming Up 
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SPREADSHEET CLINIC 

Douglas Cobb and Steven Cobb/ Here's a handy label- 
underlining macro for Lorus /-2-3; embedding printer 
codes in Lucid 3-D spreadsheets; coloring Excel 
worksheets; calculating the number of weekdays in a 
given period. 


USER-TO-USER 
Neil J. Rubenking/ Add documentation to seldom-used 
utilities, schedule your backups to run every five days; 


ru tiny TSRs take more RAM than you think. 
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POWER USER 

Craig L. Stark) A Microsoft Word macro that lets you 
search for and delcte text formatted in a given style; 
combining dBASE fields to save disk space can be 
counterproductive; surprise! WordPerfect 5.0 variables 
accept commands. 


LANGUAGES 
Tony Rizzo/ Create really tiny Turbo C .COM files; 
emulate Turbo Debugger breakpoints under Turbo 


ied Pascal; enhancing Turbo Pascal's GOTO statement. 


Ea 
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TUTOR 

Tony Rizzo/ Why expanded memory is still the memory- 
management standard most supported by popular 
software; how external devices grab the CPU's attention. 


CONNECTIVITY CLINIC. 

Frank J. Derfler, Jr./ A simple program to display a 
network adapter address; resolving ARCnet and Above 
Board memory conflicts; nonnetwork software on a 
LAN; hardware faults that cause mysterious crashes; 
moving to AT&T's StarLAN. 


AFTER HOURS 





§ Total Distance, for indoor 
cycling. 

§ Food/Analyst tells you what 
you've been cating. 

@ WellAware hunts down food 
allergies. 


ABORT, RETRY, FAIL? 
Bill Howard 
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HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, complimants, 
and submissions to PC Magazine, One Park Ave., New 
York, NY 10016. Send electronic mail to MCI Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number ts 

(212) 503-5255. The West Coast Operations number Is 
(415) 378-5500. 


We are unable to look up stories from past issues, 
recommend products, or diagnose probiems with your 
PC by phona. If you bought e product advertised in 
PC Magazine, ere dissatisfied, and can't resolve the 
problem, wnte (do not call) Lauren Schultz, Advertsing 
Deparimsnt, st One Park Ave. Include copies of 
correspondence. 


PC Magazina ts under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property ot PC Magazine. 
Productivity user tips and Abort, Retry, Fai? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork tor possibia 
reproduction, mark tha funny part on a photocopy, not 
the original. 


pe PC MAGNET: PC MAGAZINE'S 


ON-LINE SERVICE 

PC Magazine operates PC MagNet, a 24- 
MacNi hour-a-day interective on-line service where 

L830 readers can find the utilities published in 

evary issua, download an index of all product reviews, 
share opinions with the editors, and gein sccess to 
Computsr Library. To join, set your communicationa 
software for eithsr 300 or 1,200 bits per second, 7 data 
bits, even parity, 1 stop bit, end full duplex. To find the 
number nearest you, diel (800) 346-3247. When ths 
modem connects, press <Enter>. At the HOST NAME 
prompt, enter PHONES. Follow the manus and nota 
the number closest to you. 


After you heve found the phone number, hang 
up and diel using the number you just tound. When you 
connect with PC MagNet, press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At the USER ID prompt, 
enter 177000,5000. Enter PC"MAGNET et the 
PASSWORD prompt and 21009000 at the ENTER 
AGREEMENT NUMBER prompt. CompuServe 
members can join by antering GO PCMAG at any 
CompuServe prompt. For Customer Service, call (800) 
848-8990. PC MagNst costs $12.50 per hour via 
MesterCard, VISA, or American Express. 


PERMISSIONS, REPRINTS 

Mstenal in thia publication may not be reproduced in 
any form without penniseit) if you want to quote from 
an srticle or use PC Magazine's logo in conjunction 
with an Editor’s Choice designation, wnte Jean 
Lamensdorf, Licensing Director; tor informetion on 
reprints, write Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

if you want to subscribe to PC Magazine, if you have a 
question ebout your subscription, or If you're moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322: (800) 289-0429. A 1-ysar subseription (22 
issues) costs $44.97. Cenade end toreign: add $31.00 
per year. New subscriptions and address changes tsks 
6 to 8 weeks to process. For back Issues, write Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NJ 08034. Send $8 per issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except whara noted: All PC Magazine raviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name tor softwara, 
by company name for hardware. Softwara is free trom 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less tima to complete a 
task). Benchmerk end performance 


tests ere run on 8-MHz IBM PC ATs. V BPA 


Now you can use old friends 
access corporate cata. 


0 


There you are cranking along at your desktop. Then it 


happens. You realize you need some critical data that resides 


on your mini or mainframe. 
And you cant get it. 
Unless of course you’ve got ORACLE? For the first time 


PC and Macintosh users can access ORACLE and IBM” data 


from any of their favorite desktop applications. 

You can query and update data on ORACLE, DB2"" and 
SQL/DS databases, using the applications you know and 
love, including Lotus 1-2-3? 4th Dimension? Hypercard;* 
Supercard™and dBASE III Plus.” Your entire company's 
wealth of information is available immediately. Without 
leaving the desktop. 

With ORACLE for Macintosh? you'll be using one of 


the most popular user interfaces to access corporate data. 


Give it a test run with the Developer’s Version for just $199, 





Mt hed lb eee ed amps fee Sea tae gia ac Ana 
ware . trademark of Internabonal Business Machines. 05/2 is a registered trademart of Microsoft 
TE Ee aT ‘ORACLE for 

support, ORACLE database, Hyper*SQL ( HyperCard Interface ), SQL" Plus, OC] and Pro*C (Macintosh: 


4th Dimension is a registered trademark of Actus 


Corporation DB2is a 
Development ABASE is a trademark of Ashton Tate jon dBXL is a: trademark of Oracle 
Be Sova HAL cs i tread ae bello sore 
required for pro , System Stacks and Example Stacks. ORACLE for Macint : version. 
mete 1 ORALE lt 28 $28 Rogar en 
software starts at $395. dBXL requires a XT PC with G40KB of RAM, 


protocol and drevers and 's 


‘TCP/IP protocol handler andi gateway scftware forthe other mactune. 
‘memory or the reassignment of IMB of expanded memory Connectivity option with networkang. 





18 $999 and includes 


Or, you can have the Full Networking Version for only $999. 
If you're a 4th Dimension user, consider ORACLE for 4th 
Dimension, the easiest way to access corporate data through 
familiar 4D applications. Also $199. 

On the PC use ORACLE for 1-2-3 for complete access 
to SQL databases from your familiar 1-2-3 interface. Or 
ORACLE dBXL, for giving dBASE III Plus applications access 
to your ORACLE and DB2 databases. Each for only $299. 

Give one of these ORACLE products a try for 30 days. 
Then, if you're not happy, send them back and we'll send you 
a full refund. 

Ifyou're not ready to give up on your old friends, there's 
only one thing to do. Call 1-800-ORACLE 1, ext.4463 now. 
And enter the computing environment of the 90s. 


gn © wy, ed | 
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Compatibility Portabihty « Connectability 
Corporation Hypercard is a regstered trademark of, a a pe pia lira aed 


3 
“Net (for communicabons) Async, DECnet, TCP/IP support, Ahsa System's TSSnet DECnet 
/ 90386 runmung DOS 3.0+ and Lotus relezse 2.01 or 2.2, of RAM plas esther IMB of extended 

|. Accessing remote systems requires database and networking software on host computer. 





“The Austin’s strengths—top-notch components, 
solid performance, terrific support, and low price- 
make it a machine that dollar for dollar 

is hard to beat.” 

PC Magazine, October 17, 1989 Issue 


HARD TO BEAT... 
AUSTIN 386/33 


@ Intel 33 MHz 80386 Processor 

IMB RAM (optional 2, 4, 8 or 16MB) 

BB Intel 33 MHz 8238S Cache Controller 

I 55.2 Miz Performance Rating 

i Choice of Monitor and Hard Drive 

Bi Direct Map 32K Static RAM Cache @ 25 Nano's 

HB IDE or ESD! Controller Card 

I Shadow RAM (BIOS Caching) 

Hi 1-32 Bit High Speed Memory Slot, 5-16 Bit 
Slots and 2-8 Bit Slots 

I Floppy Drive (3.5 1.44MB or S.25" 1.2MB) 

IB Enhanced 101 Keyboard 

@ 2 Serial Ports & 1 Parallel Port 

HB 80387 & Weitek Math Co-Processor Support 

I Clock with Battery Backup 

I American-Made MotherBoard 

I Technical Reference Manual 

BB Built-in Setup Program 

BB Fuily Unix & OS/2 Compatible 

I FREE 1 Year GE On-Site Service 

i 530 Day Satisfaction Guarantee 

Payments starting as low as $114.00 per month* 


MB HD (26 ms 1:1) 
MB HD (28 ms 1.1) 
wee 


IG0MB ESDM to 3S0ME ESDL add $600. 


The Austin 386/20 will tear through the 
hardest workload in the shortest time! Make 
it your first choice for any graphic-intensive 
programs, including desktop publishing 
and CAD operations. 


AHEAD OF THE GAME ! 
AUSTIN 386/20 


i Intel 80386 20 MHz Processor 

I IMB RAM (optional 2, 4, or 8MB) 

i Choice of Monitor and Hard Drive 

I 64K Static RAM Cache @ 3S Nano’s 

HB 30 Miz Performance Rating (LandMark) 
HB 1-32 Bit, 6-16 Bit, 1-8 Bit Slots 

Il Floppy Drive (3.S” 1.44MB or S.25” 1.2MB) 
BB IDE or ESDI Controller Card 

I Enhanced 101 Keyboard 

BB 2 Serial Ports & 1 Parallel Port 

I Clock with Battery Backup 

HB 80387 Math Co-Processor Socket 

Bi American-Made MotherBoard 

BB Users & Technical Reference Manual 

HB Built-in Setup Program 

WH Fully Unix & OS/2 Compatible 

i FREE GE On-Site Service for 1 Year 

Hl 50 Day Satisfaction Guarantee 


Payments starting as tow as $60.00 per month* 


40 MB MD (28 ms a+ 1b 
72 MB HD (26 ms 1 1) 
160 MB Md (1B ms ESDN* 


‘To upg 1GOMB ESD! to SSOMB ESDi, add $600. 








'AUSTIN 286/12 & 286/16 


Bl intei 12.5 MHz 80286 Processor 
or Harris 16 MHz 80286 Processor 
i IMB RAM (Optional 2 or 4MB) 
I Choice of Monitor and Hard Drive 
I S 16-Bit Expansion Slots (full size) 
HH 16-Bit VGA Display Adapter 
I Shadow RAM (BIOS Caching) 
I Floppy Drive (3.S" 1.44MB or S.2S" 1.2MB) 
BB 2 Seriai Ports & 1 Parallel Port 
1 PS/2 Mouse Port 
i Clock with Battery Backup 
I 80287 Math Co-Processor Socket 
WB Enhanced 101 Keyboard 
BB Users & Technical Reference Manual 
BH Built-in Setup 
i Fully DOS & OS/2 Compatible 
WB FREE 1 Year GE On-Site Service 
HB 50 Day Satisfication Guarantee 


Payments starting as low as $54.00 per month’ 
AUSTIN 206/12.5 WITH 16 RAM 


VOA VOQA Color 
Monochrome oo, * <i (800 = 600) 
28 ms 1: 1p He 92195 
28 ms 1:1 $1995 Shes $2395 


[ Choose Hard Drive | Pe 


cao. x 3801 (S00: x 6001 
Ey rad $2085 $2795 
Ht] $2095 $2295 $2495, 















You Don't Have To Pay High. Prices-To 


[WERE GE ON-SITE 
SERVICE INCLUDED 


We give you a World-Class Support Program 
that makes sure all your needs are taken care 
of. Every Austin Computer comes with FREE 
GE On-Site Service for a full year so you don’t 
have any repair bills. We send a GE Service 
Engineer to your desk to fix your computer 
quickly and without charge. 


[W/ 30-DAY MONEY BACK 


Just try us for 30-Days. If you're not 


completely satisfied with your system, for any 
reason, we'll refund your hardware price. 


[V{ TOLL-FREE 
TECH HOTLINE 


(UNBEATABLE PRICES 
(VSOLID CUSTOM-BUILT 


Our flexible manufacturing process ts set up to 
handle custom configurations. We build your 

system to your specifications. Leave the hard 

part to us. Then we test, bum-in and send it 

through our Quality Assurance Lab. 





How To Turn A Little Money 


Into A Lot More Computer 


With Austin Computer Systems! 


1 ASP SPceces, 
s 


PRON 





Get Winning Systems! 


(V{ LOW MONTHLY 
PAYMENT PLAN 


We now make owning an Austin Computer 
System easy. With our new Austin Credit Card 
or Business Leasing Plan, you can make low 
monthly payments, starting as low as $54.00 
per month. Just call and we'll take your 
application over the phone in minutes, 


[Vi EASY WAYS T0 
GET IT NOW 


We take Major Credit Cards, C.0.D.’s, Quali- 
fied P.0,'s, and now, Personal Checks using 
our TeleCheck Service! 


S=== 
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SX SUCCESS! 


AUSTIN 386/SX 


BB FREE GE On-Site Service for 1 Year 

WB 30 Day Satisfaction Guarantee 

WH intel 80386 SX Processor 

Wi IMB RAM (optional 2, 4, or 8MB) 

HB Choice of Monitor and Hard Drive 

BB IDE or ESDI Controller Card 

WB Shadow RAM (BIOS Caching) 

Wi 6-16 Bit Slots and 2-8 Bit Slots 

WB Floppy Drive (3.5” 1.44MB or 5.25” 1.2MB) 
EMS LIMM 4.0 Support 

WB Enhanced 101 Keyboard 

WB 2 Serial Ports & 1 Parallel Port 

WB Clock with Battery Backup 

HH 80387/SX Math Co-Processor Socket 

WH American-Made MotherBoard 

Wl Users & Technical Reference Manual 

BB Built-in Setup 
BB Fully DOS & 0S/2 Compatible 


Payments starting as low as $60.00 per month * 


Program 





Call And Order Today! 
1-800-752-1577 


Mk ALISTIN 
COMPUTER 
SYSTEMS 


New VAR Toll-Free Line 1-800-733-4VAR 
Fax Orders (512) 454-1357 @ Overseas (512) 4 458-5106 


Canada 1-800-827.4 ACS 


Mon-Fri 7am-8pm @ Sat 10am-5pm CST 
10300 Metric Blvd @ Austin, TX 78753 


GE and tha GE logo are ai trademarks of tha General Electnc Corporation Prices and bons are subject to change without nobce _Ausbn cannot be bie for exrors in or 
jogo eee Loran specifica ject ge Computer Systems responsi typography or photographs Shipping 


charges are non-refundable * indicated are ly revotving 


credit account Cail fer complete detuis about hnancing and leasing programs. 
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Several steps faster ian the competition. 
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EVEREX STEP EVEREX STEP EVEREX STEP 
286/16 286/20 3861s 





REMPAEY DESRERO NO COMPARISON NO COMPARISON COMPAQ DESKPRO 
6 386s 








“MIPS benchmarks based on The Datahace Group Power Meter MIPS version 12 


s you can plainly see, every Everex STEP”system, from one end of our IBM‘ compatible 
line to the other, runs a good deal faster than anything the competition has to offer. 


So if you're looking for the absolute fastest way to run today’s complex applica- pe 









tions, it's time to take a closer look at our STEPs. 

What you'll find is the thing that makes them faster. Namely, superior design. [Eg 
One example is our proprietary AMMA” cache management architecture that lets 
you tear along at record speeds, especially in multi-user, multi-tasking applications. «<4. 
And AMMA is application transparent. So you gain speed without losing compatibility. 















NO COMPARISON aS COMPAQ DESKPRO 


Drsconenued Model 38G/33 








Better yet, you'll find that STEP systems are about as flexible as they come. We offer, 
for instance, both small-footprint and standard chassis sizes. 8 full-length expansion slots. 
3 front panel selectable clock speeds. Plus BIOS support for over 60 drives. 

All brought to you by one of the fastest growing computer companies in 
America. Namely, Everex. And a nationwide network of the finest resellers who e | 
ever configured a system or supported a customer. 

Which makes your next step a rather obvious one. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. ====EVEREX— 


EVER tor EXconence 





AMMA, Everex end STEP are trademarks of Everex Systems, Inc 386 15 a trademark of Insel Corp All ether names medicated by @ are registered mademarks of ther respecuve bolders © 1989 Everex Systems, Inc 
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~ ANDSTILL 


THE ONLY DOS THEY HAD TO KNOW 
WAS A: INSTALL. 

The 30 novice PC users installed DOS Partner,“ 
EasySoft's new integrated application, file, and drive 
management program. They reviewed the documenta- 
tion, and within minutes they were performing tasks that 
typically require weeks of DOS training and experience. 

DOS Partner is not like shells that still require you to 
know DOS. It allows you to ignore DOS all together. So 
you never run into dead ends, bad command messages 
or syntax errors. DOS Partner shows you all your op- 
tions on the screen. If you want to move, copy or delete 
a full directory, or a file, you simply move your cursor to 
the English command and press enter. It’s that simple. 

E A 


s Y 


HAD TIME TO EAT. 





Cog 
Vez, | 
zz 


DOS Partn¢r also manages all your files, directories 
and applicatigns. You can run your programs from an 
appli ae with a single key stroke. Over 300 
common programs are automatically recognized by 
DOS Partner, and others are easily added. 

To order your copy of DOS Partner, call EasySoft at 
1-800-526-6201. For $99, you can organize and operate _ 
your PC more productively than ever. And if you find 
that within 30 days it hasn’t made your 
work easier — then send it back for a 
complete refund. Guaranteed. 

TO ORDER NOW, CALL 1-800-526-6201. 
oe ea Me ee a So a 
rights reserved. DOS Partner & logo are trademarks of EasySoft, Inc. 








s ° F T 


CIRCLE 222 ON READER SERVICE CARD 


SLIP ART? 
| was very pleased to see the in- 

depth review of Arts & Letters Graphics 
Editor in your recent roundup of clip-art 
packages (‘PC-based Clip Art: Instant 
Images,” PC Magazine, October 17, 1989). 
While | still believe that the program should 
have been included in your earlier review 
of PC illustration packages (‘Fine Lines: 
The PC as Illustrator,” PC Magazine, June 
27, 1989), Robin Raskin’s article helped 
atone for the omission by providing an 
excellent summary of Arts & Letters’ fine 
freehand drawing capabilities. 

Unfortunately, you did your readers a 
big disservice by not naming it an Editor's 
Choice product. No other program you 
reviewed comes even remotely close to 
this package in terms of features, speed, 
compatibility, flexibllity, or ease-of-use. 

Furthermore, your conclusion that “no 
one clip-art package will satisfy all needs, 
not to mention all tastes” was a huge cop- 
out. If you took this attitude in your other 
reviews, then you would never award an 
Editor's Choice: certainly no spreadsheet 
or word processing program will satisfy all 
needs and tastes. 

Bill Bailey 

Detroit, Michigan 


If you felt that your review of Arts & Letters 
Graphics Editor in the October 17, 1989, 
issue of PC Magazine would quiet the 
complaints about your neglect some months 
ago, let me disabuse you. 

Reviewing Arts & Letters as a source of 
clip artis equivalent to reviewing a PS/2 as 
a paperweight, or the space shuttle as 
accommodation for a small group of tour- 
ists. Either will serve in the reviewed 
capacity—as Arts & Letters provides an 
extensive and exceptional supply of graph- 
Ics. But neither is primarily used for the 
cited function. 

Let me add one more criticism of your 
review: faulting Arts & Letters for produc- 
ing blue graphics indicates that your re- 
viewer did not take the time to leam the 
rudiments of the program. One can select 


Letters 
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Instant feedback: readers respond 
to our look at clip-art packages. 


the color, shading, and other properties of 
any graphic either at creation or at any 
later time. By leaving the choice to the 
designer, Computer Support Corp. has 
ensured that maximum flexibility is readily 
at hand for any user. 

Michael Richter 


Los Angeles, California 
PC Magazine's clip-art roundup 
included not only clip-art pack- 
ages, but graphics packages that 

offerclip-art libraries; these included Arts 
& Letters Graphics Editor, Freelance Maps, 
Harvard Graphics Accessories, and Mi- 
crographx ClipArt Libraries. In the re- 
views, the graphics and draw features of 
these packages were discussed only in 
terms of their usefulness for modifying 
each product’s clip art. 

In her review of Arts & Letters, Robin 
Raskin correctly stated that the color for 
most of the clip-art images is blue, and 
that the color can be modified manually. 
She criticized this color choice because 
blue maps poorly to black-and-white output 
devices. 

The Editor’s Choice sidebar recom- 


mends the best clip-art package in each of 
several categories because of the unique 
nature of the subject. Unlike word proces- 
sors, forexample, clip art is characterized 
by style. One package may offer the larg- 
est number of images or the greatest vari- 
ety of options, but if the library’s illustra- 
tions are the wrong style for your com- 
pany’snewsletterthe package isof no use. 


CHILD PRODIGY 
Sure, the Prodigy Interactive Service 
is slow, less flexible than one would like, 
and pitched at the technologically unso- 
phisticated (After Hours, PC Magazine, 
October 17, 1989). But I can do virtually 
everything on Prodigy that | could do on 
CompuServe, and ata small fraction of the 
cost. | still use CompuServe for down- 
loads and to access PC MagNet, but using 
Prodigy for most of my on-line information 
retrieval and travel planning has saved me 
a small fortune. For that, | will put up with 
facile GUIs and a slight drop in speed. 
And just to let you know, | use Prodigy 
with a number of TSRs and device drivers 
loaded and have had no probiems at all. 
David Welch 
Cambridge, Massachusetts 


| agree completely with Lori Grunin’s re- 
view of the Prodigy Interactive Service. 
One shortcoming she failed to mention, 
however, is that if you want to go to Prod- 
igy while already using your computer, 
you need to shut down or reboot from the 
floppy disk. | can’t see too many users 
wanting to do that. 

Your other comments regarding Prod- 
igy’s RAM use and lack of innovation are 
right on target. | purchased the Starter Kit, 
read the documentation, and immediately 
called to cancel. After | had explained my 
reasons for not taking the service (in de- 
tail), the operator—who apparently knew 
nothing about computers—said, “So you're 
canceling because it’s too difficult touse?” 
| said “right” and hung up. 

Lew Pinsker 

Flemington, New Jersey 


DECEMBER 26, 1989 PC MAGAZINE [EES 


MICROSOFT 

* CD-ROM Special Save $750 *« 

Microsoft Stat Pack & Snail Business Coneuitard only 
S100 6s wan) wah purciaee oA kockabal += 
CD-ROM dive id with Mécrosoft 
Orive kit w/ Bookshell & Programmers Library (LAN) pe 
Bookshel or Programmers Ubrary csoltely lowest price 

CD-ROM Drives (ready to run) 
Amdek w/audiotor PC edema (SEM)or nena SSP 
NEC COR-77 w/audio extemal for PC & Mac Cal 
Toshiba w/audio for PC & Mac fasted int. dive! fom 860 
Hibachi 3400 for PC intemal NEW! ca 
800 MEGABYTE WORM ines than 50.16 per MBI 30% 
Portable 286 w/ CD-ROM drive datatogo 39% 
Escsable OpficalDrives Col 
Also: Denon, LSI, and Sony CO-ROM diives-Call! 


MIS / DP.& Programmers 


‘C Ubrary, Adio or Shareware Grab Bag somprocrare ye 


‘Geovision US. Alias entre US. wih I miion landmass 


Libraries and Education 


Consumer, Economic or Agricultural Stats (1913.87) 


AMIROOM fonts. crt termplotes. utes. and more - Mo 


Miscellaneous 


Sherlock Holmes on Disc tor 2716 Baker Sireet fans 
and 


Free s.teciption to CD-ROM End Lsarwith every ordert 
Free CD-ROM Soucedtsh os Decovery CD-ROM with every crctor 


os 

Call: 1 "800-828-4ROM orders onty 
(201) 808-2700 information 

CIRCLE 180 ON READER SERVICE CARD 








Letters 


Your review of the Prodigy Interactive Service 
indicated that stock information cannot 
be printed. in fact, it can. There is a print 
option on all Quote Track screens. 

Orrin S. Edwards 

Mineola, New York 


1 As Edwards and several other readers 
| have pointed out, the Quote Track 

Pais service on Prodigy allows you to 
print out stock information, at review time, 
however, this capability was not avail- 
able. On-line services change more quickly 
than we can reflect, and Prodigy is no 
exception. 






A TALE OF TWO MARKETS 
John C. Dvorak tells us that 386 and 


| 486 machines can no longer be held back 





by 8088 code (Inside Track, PC Maga- 
zine, October 17, 1989), and that by 1990 
or 1991 there will be two distinct PC mar- 
kets. Well, what exactly does he think the 
existing market is? Homogeneous? 

The proliferation of packages written 
specifically for the 386 machine has al- 
ready split the PC market between the 
office configuration—in our case, PS/2 
Model 70s—and the home market, made 
up primarily of ATs and XTs. There are, at 
this very moment, too many things that | 
can do at the office that are not readily 
transportable to the home PC. | can see 
the two distinct markets now, and while it 
is not particularly comforting to know that 
the introduction of the 486 will further 
polarize the two segments, at least it will 
have the beneficial effect of pushing 386 
prices (eventually) toward the home mar- 
ket range. 

Tom Palermo 

Kingwood, Texas 


SETTING THE STANDARD 
| enjoyed John Dvorak's column on 
the software compatibility dilemma (John 
C. Dvorak, PC Magazine, October 17, 
1989). | even agreed with most of what he 
said. However, Mr. Dvorak snuck in a very 
broad comparison of IBM and Compag in 
order to support his theory as to why the 
compatibility dilemma exists. What he said 
was, “Compaq hasn't the engineering 
wizardry of IBM.” 
| will not deny that Compaq does not 
possess the depth of IBM’s computer 
knowledge. But what is important to re- 
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member is that we are talking about the 
PC market here. This is the same market 
in which IBM bought a chip from intel and 
told Bill Gates to write an OS to make it 
work (a slightly oversimplified explana- 
tion). Thus was born the IBM Personal 
Computer. There were better machines 
out there at the time, but not one with such 
a vast amount of software written for it. 
Then, when everyone started to do a bet- 
ter job than IBM with AT-bus-based com- 
puters (for example, Compaq), Big Blue 


The proliferation of 


packages written 
specifically for the 
386 has already split 
the PC market into 


two distinct segments. 





abandoned that platform for another that 
has yet to prove itself as better. And Compaq 
went on to spearhead the EISA move- 
ment. 

The real issue here is the ability to 
enforce a standard, and in this market no 
company seems to be great enough to do 
that anymore. IBM set a standard with its 
original PC not because of its engineering 
wizardry but because of its marketing wiz- 
ardry. It built a rather unrevolutionary PC 
and coupled it with a “follow us or else” at- 
titude, and we bought it. That may never 
happen again. 

Earl H. Browning III 

Richardson, Texas 


ACCOUNTING FOR SUITABILITY 
As soon as | received my September 
26, 1989, issue of PC Magazine, | quickly 
turned to your review of LAN-based ac- 
counting systems (“LAN Accounting Soft- 
ware: Up to Speed on the PC Platform”). 
As a financial systems consultant who 
specializes in helping large businesses 
decentralize their accounting systems, | 
was eager to read your reviews of the top 
accounting software products. 
| thought you were headed in the right 
direction when the article began by dis- 
cussing “enterprise accounting.” It has 
been our experience that selecting ac- 


OUTSTANDING VALUE! 
THOROUGHBRED PERFORMANCE! 





Tri> Star 286 Systems 
Standard Features: 


© 12MHz, 16MHz, or 20MHz 80286 Processor 

* 1MB RAM Expandabte to 4MB on System Boerd 
* Advanced Chips & Technotogy NEAT Chip Set 
* 384K Shadow RAM Caching for BIOS 

* 1.2MB 5,25” or 1.44MB 3.5” Disk Drive 

© 44MB-22ms Fast Access Hard Drive 

* 1:1 Interlaave 16-Bit Controller 

* Fast 800 KB/sec Data Transfer Rate 

© Paradise 18 Plus 16-Bit VGA Card 

* 14” VGA Color Monitor (640 x 480) 

* Quality 101 Key Enhanced wld 

* 80287 Math Co-Processor Su 

* 2 Serial, 1 Parallel, & 1 Game Port 

© Fully DOS, Urux, & OS/2 Compatible 


canccwune = 64755 
$1855 
$1955 


Tri-Star 286" IMB RAM 
44" VGA Color Monitor 
44MB Hard Drive 


Tri-Star 266” 1MB RAM 
14° VGA Color Monitor 
44MB Hard Dave 


2MB RAM Upgrade $99 
85MB Hard Drive Upgrade $89 


Tri>Star 386 Systems 
Standard Features: 


* Intel 20MHz or 25MHz 80386 Processor 

* 1MB RAM Expendeble to 8MB on System Boerd 
© Page Interleaved Memory Architecture 

° Advanced Chips & Technology NEAT Chip Set 
* 384K Shadow RAM Caching for BIOS 

* 1,2MB 5.25-inch Floppy Disk Drive 


© 1.44MB 35-inch Floppy Disk Drive r 
* 65MB-22me Fast Access Hard Drive GN"! 
* 1:1 Interleava 16-Bit Controller ee” 


* Fast 800 KB/sec Date Transfer Rete 

© 14" Seiko 1430 SVGA/8514A Monitor 

© ATI VGA Wonder Card 16-Bit with 512K 

* Quality 101 Key Enhanced Keyboard 

© 80287, 80367, & Weitek Co-Processor Support 
° 2 Serial, 1 Parallel, & 1 Game Port 

© Fully DOS, Unix, & OS/2 Compatible 


Tri-Star 366" 1MB 
14° SVGA (1024 x ot Monitor 
65MB Hard Dave $2895 
65MB Hard Drive $3095 
4MB RAM Upgrade $400 

1O5MB IDE Hard Drive Upgrade $195 

150MB EDSI Hard Drive Upgrada $695 


Tr-Star 386” 1M 
14° SVGA ae x a Monitor 








| 


Concorde Graphics 
Workstation 


Standard Features: 


* Intel 20MHz or 25MHz 80386 Processor 

* 1MB RAM Expandable to 6MB on System Board 
* Page Interleaved Memory Architecture 

* Advanced Chips & Technology NEAT Chip Set 
© 384K Shadow RAM Caching for BIOS 

* 1,.2MB 5.25-inch Floppy Disk Drive 

* 1.44MB 35-inch Floppy Disk Drive 

* 65MB-22ms Fast Access Hard Drive TS 
© 1:1 Interleave 16-Bit Controller ony 
© Fast 800 KBisec Data Transfer Rata eee” 

* 16" Selko 1430 SVGA/8514A Monitor 

© ATI VGA Wonder Card 16-Bit with 512K 

© Quality 101 Key Enhanced Keyboard 

* MS Compatible 3-Button Mouse 

© 80287780387 Math Co-Processor Support 

© 2 Senal, 1 Parallel, & 1 Game Port 

© Desk Top Vertical System Enclosure 

* Fully DOS, Unix, & OS/2 Compatible 


$2995 
$3195 


105MB IDE Hard Drive Upgrade $195 
18 Nanao 9070S Monitor Upgrade $525 


Concorde 386” 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive 


Concorde 386" 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive 





Flash Cache 386 
Systems 


Standard Features: 


* intel 20MHz, 25MHz, or S3MHz 80386 Processor 
* 64K Static RAM Cache @ 25 Nano’s 

* Eight Layer Design Made in USA. 

* 1MB/4MB of 32-Bit RAM / Up to @MB on Board 

* 1.2MB 5,25-Inch Floppy Disk Drive 

* 1.44MB 3.5-inch Floppy Disk Drive re 
* G5MB-22ms Fast Access Hard Drive 91" 


* 16" Seiko 1430 SVGA/8514A Monitor 
© ATI VGA Wonder Card 16-Bi1 with 512K 


Fully DOS, Unix, & OS/2 Compatible 
Flash Cache 388° 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive S 3 39 5 


Flash Cache 386” 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Herd Drive 


Flaah Cache 386" 4MB RAM 
14 SVGA (1024 x 768) Monitor 


$3595 
CEB Hrd De $4995 


105MB IDE Herd Drive Upgrada $195 
150MB EDSI Herd Drive Upgrade $695 
330MB EDS! Herd Drive Upgrade $1295 


Complete line of video and hard drive configurations available for all systems. 


© Custom Configurations Availeble 

* 30 Dey Money Beck Guerentee 

* System Board Upgrede Guarantee 
« 15 Month Warrenty Parts & Labor 
* Lifetime Toll Free Tech Support 

© Air Express Parts Replecement 

© Prompt 48 Hour Shipping 

® Leasing Available 


Sales 
Monday — Fridey 7:00 A.M to 700 PM (PST) 
Saturdey 9:00 AM to 4.00 PM (PST) 


Technical Support: 1-800-688-TECH 
Tel’ 602-345-6151 © Oversees 602-838-1222 
FAX 602-345-0110 


We accep! Mastercard & Visa (No Surchasge) AMEX 
(3% surcharge) cashier s check cash, or money order 
30 Day Money Back Guarantee does not include shipping 
charges All prices subject to change without notice 


ORDER NOW TOLL FREE 


1-800-678-2799 
> 


TRI-STAR 
COMPULERS 


1520 W Mineral Rd Tempe, AZ 85283 
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SANISUNG/NOVELL SAMSUNG/NOVELL 


\Vvas PCterminal/286 


SANMSUNG/NOVELL. 


PCrerminal!286 


SAMSI 


PCterminal/ 


A... SANSUNG/NOVELL. 


PCterminal/286 


SANISU 
386AE FILE S 


How to plan your LAN. 


You'll need a pencil. 

That's to write down the telephone number on the 
next page. Which will connect you with Samsung's 
nationwide network of resellers. And the 
Samsung/ Novell co-labeled line of LAN 
hardware. 

It's pretty much that simple. 

With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on 100 percent compati- 
bility with all versions of Novell's NetWare; 
because Samsung's LAN hardware was co- 
designed by Novell. Just like the label says. 


THE TESTING WENT IN 
BEFORE THE LABEL WENT ON. 


Both the Samsung 386AE and PCterminal/286 have 


been tested exhaustively and certified by Novell for 
compatibility with all popular networking hardware 
and software products. As a matter of fact, Samsung's 
m 386AE is one of 3 fileservers certified by 
~ Novell to run NetWare 386. 

For example, engineers at Novell success- 
fully tested the PCterminal/286 LAN Work- 
station in no less than 1200 different network 
configurations... with 50 units running at 
once! That's a claim no other computer mauiu- 
facturer can make. 


NETWORKING VS. NOTWORKING. 


What's the difference? Take our 386AE 
Fileserver, for instance. It includes Novell's 
Advanced BIOS, and eight expansion slots to accom- 
madate multiple network interface cards and disk 
controllers. Plus an oversize power supply capable 
of driving dual high capacity hard disks and tape 





SAMSUNG/NOVELL 


PCterminal/2 





NG/NOVELL 
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SAMSUNG/NO 


SANMSUNG/NOVELL 
PCterminal/286 


SAMSUNG/NOVELL. 


PCterminal/286 


IG/NOVELL. 
RVER 


back-up system. Plus 4 megabytes of main memory 
for disk caching. 

Then there's Samsung's PCterminal/286 Diskless 
Workstation which includes a built-in Ethernet inter- 
face and Novell's Remote Boot EPROM. 

And not to be overlooked is our 16-bit SE2100 
Ethernet Interface Card which provides up to twice 
the throughput for the price of an 8-bit card. 


THE SAMSUNG COMMITMENT. 
With 4 million monitors and half a million PC 
and LAN computers sold in 1988 alone, it's clear that 


Sen has made a serious commitment to the 
marketplace. In all, Samsung offers no less than 


nine different PC and LAN computer models with 
seventeen color and monochrome monitors! And, 
as a 3L-billion dollar international corporation, 
Samsung has the resources to provide continuous 
support for its customers. 


So why not begin your network planning today? 
For the name of the Samsung reseller nearest you, 
write: 

SAMSUNG, 3655 North First Street, San Jose, 
CA 95134, or call 1-800-446-0262. 
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ClipArt from Ato Z. 
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A is for Arrow 8 is for Baseball € is for Cartoous D is for Dinosaur E is for Easter F is for Flags 
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N is for Nutcracker O is for Oivmpics P is for Penguin Q is for Quack R is for Reogan 


As if Micrografx Designer and 
9) Graph Plus weren't easy enough to 
use already, in an effort to further 
simplify your life in the graphics 
world we hereby offer our entire 
collection of Windows-compatible, 
object-oriented electronic art. 
Well, almost our entire collection. 
We ran slightly short on space (about 
500 pages short, if you must know). 


Tis for bil U ss for Uncle Sam Vis for Valentine But don't despair. Just call us at 

/ 1-800-272-3729, and we'll not only 
send you a free demo disk with the 
26 symbols on this page, but we'll also 
include a colorful pictorial guide to 
the 14,974 that didn’t quite fit. 


Micrografx ClipArt. Easy as ABC. 


Saat M! MICROGRAFX° 


eae Ta ace meet trgue kon hat Pe 


W is for World X ts for X-ray ¥ is for Yacht Z is for Zip Code CAPCM 1.03 
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Each Micrograts Cap Art ibrary inches the Macrograts Pentiolo hie wimty Pontole requres Micros? Windows 
Copyngit © 1989 Micregrais. Inc All nghia reserved Nectograty is a registered Irademark and the Micrograts toga and Micrograts ClipArt sre wassemarks of Micrograts Inc, 


Letters 


counting software for departments of large 
companies revolves around the manage- 
ment-reporting capabilities of the package 
rather than the financial reporting. 

However, | was disappointed that you 
did not follow through with this approach. 
The individual product reviews did not 
discuss much beyond the packages’ stan- 
dard list of features. And nowhere in the 
review of each package did you give any 
basis for your rating on the “Suitability to 
Task” chart. | would like to have seen 
more emphasis on the reporting capabili- 
ties of each package, for this important 
feature should have provided the basis for 
your ratings. 

Deborah A. Richman 

South Norwalk, Connecticut 


ONE DISK, MANY BACKUPS 
Your recent reviews of backup pro- 
grams ("Backup Software: For the Mo- 
ment After," PC Magazine, August 1989) 
lack one critical item that should be in your 
features table: namely, the question of 
whether the program can append backup 
files to a previous backup disk. | presently 
use "lowly” DOS backup and need only 
about 10 disks for two months of incre- 
mental backup. | don't want to have to use 
25 disks just because a so-called ad- 
vanced backup program forces me to use 
a fresh disk for each incremental backup. 
Brian Peck 
Milwaukee, Wisconsin 


PC 


MAGAZINE 


While the feature in question was 
indeed absent from the features 
table, we made a point of noting in 
the reviews whether or not a program 
allows you to append to disks used in 
previous backups. Fastback Plus and In- 
telligent Backup—our two Editor's 
Choices—and others (including Bakup 
and BackEZ) offer this capability. 





STAR TECH 

| left the PC retail channel in favor of 
working for a VAR about a year and a half 
ago, owing to many of the reasons out- 
lined in your recent series of columns on 
computer dealers (PC Magazine, Sep- 
tember 12, 1989). Regardless of these 
reasons, my two years’ experience work- 
ing at a large retail store as a technician 
gave me a closer and different vantage 
point than you might have of the situation. 


UTILITIES CORRECTION 


The ISTCLASS utility in the No- 
vember 14, 1989, issue of PC Maga- 
zine has caused some confusion with 
the {st-CLASS Software product 
produced by Ist-CLASS Expert Systems 
Inc. of One Longfellow Center, 526 
Boston Post Rd., 150 East, Wayland, 
MA 01778. We apologize for the 
unintentional confusion and to make 
sure that further confusion does not 
arise we have changed the name of 
our ISTCLASS utility to EMMA. 


My biggest objection to the columns 
that appeared in PC Magazine is the lack 
of attention that was given to the role of the 
technical departments of retailers. True, 
these departments are oftentimes the havens 
of "sleepy technicians,” but when tech 
departments are made the dynamic sales 
tools they can be, great things willhappen. 

During my retail experience, | saw the 
top salespeople use my abilities as an 
asset, not just a service. These salespeople 
took me with them on their sales calls and 
helped me to realize how much | could do 
for our clients. One salesperson's favorite 
tactic was to ask me, in frontof the client as 
| stripped his machine, "Why did Brand X 
computer maker do that?” Notonly did this 
make my presence and knowledge appar- 
ent to the client before his file server went 
down, it made him more comfortable pur- 
chasing his systems from us. 

Technical departments need to be in- 
volved in the sales effort as an active re- 
source, not a last-ditch backup. 

W. Talley Fritsch 

Houston, Texas 


CORRECTIONS & AMPLIFICATIONS 


The Prodigy Interactive Service (After 
Hours, PC Magazine, October 17, 
1989) does not run in CGA mode, as 
was reported. Rather, it runs in an 
EGA mode of 320 by 200 pixels with 
16 colors. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, | 
or upload to PC MagNet (see the "By 
Modem” sidebar in the Utilities column 
for access information). All letters 
become the property of PC Magazine 
and are subject to editing. | 


DECEMBER 26, 1989 PC MAGAZINE PM 


FREE 
FONTS* 


WITH PURCHASE OF 









PostScript Language 
Interpreter for the IBM PC 


PostScript 
On *ANY Printer 


‘F195 


, Gain access to your word processor's 
PostScript features: Font Scaiing, 
Rotation, Graphics, Kerning, etc. 










Coming Soon! GoStyles” Automatic 
Templates for Professional Looking 
Documents - Easiiy!! 


GoScript - $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 
Both include our High Quality, Scalable Outline Fonts 


Includes Drivers for: NEC Pinwriter; 
HP LaserJet II/IID/+, DeskJet/+, PaintJet; 
NEW! Hewlett-Packard LaserJet LIP! 
Canon LBP-8IIV/II, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin; 
Fujitsu DL 24-Pin, Panasonic KX-1124; 
IBM ProPrinter, Quickwriter, Quietwriter III; 
Intel Visual Edge System; Siemens PT-90 


*Return your GoScript registration 
card and the certificate in the 
GoScript package to receive 


16 ADDITIONAL FONTS 
FREE 








Call for Detalls. Limit 1 per retall customer. 
Offer good through December 31, 1989. 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 


(800) 451-0088 (outside Calif.) 


LaserGo, Inc 


ik TEL: (619) 450-4600 
FAX: (619) 450-9334 
_. 2368-A Carroll Park Drive, San Diego, CA 92121 
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Born To Fly. 


Introducing the new Swan 386/33. 


There's nothing faster or more powerful in personal computing 
than a 386/33 system. And now there's no better value in this 


field than the Swan 386/33. 


The Swan 386/33 easily manages today's most power- 
Swan hungry applications such as CAD/CAM/CAE. It's blazing 
33MHz speed will especially benefit multi-user and multi- 
Tero? tasking networks running under UNIX* and XENIX?. And 
because it comes in a vertical case, you can have all this power at your fingertips 


without Bene vp all your desk space. 
To provide t! 


math coprocessor. 


Like all Swan products, the 386/33 is competitively priced and backed by 
Swan's unsurpassed customer support services. No wonder the Swan 386/33 is 


the acknowledged value-leader in the field. 
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© 80386-33 33/8 MHz 


® Norton SI (ver 4.0) 41.8 © 1,.2MB 5.25" & 1.44MB 3.5” Floppy Drives 

© Landmark (ver 0.99) $8.7 ® Ports: 2 Serial, 1 Parallel 

© Power Meter (ver 1.3) 7.583 MIPS © 8 Expansion Slots: 1) 32-bit, 5) 16-bit, 2) 8-bit 
® Phoenix BIOS © Enhanced 101 Key Keyboard 

© 1MB of 32-Bit RAM Expandable to 16MB ® Clock Calendar w/Battery Backup 

© Shadow RAM for Video & BIOS © Swan Setup & Utilities Diskette 

© 32K of SRAM Cache © QA+ Diagnostic Benchmark Program 


© Intel 80387-33 & Weitek 3176 Coprocessor Socket. * Micronics EMS 4.0 Software 
© 230W Power Supply © Microsoft MS-DOS v. 4.01 
Call for additional features & specifications 


e expandability required for network fileservers and multi- 
tasking systems, this Swan is expandable to 16MB of memory. In addition, the 
Swan 386/33 also offers an access socket for either the Intel” or Weitek 3167 


© 6 Exposed 5.25” Half Height Device Bays 





Swan 386/20D 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


Base 91899 No Video 
TB |sz300 [soca |5as0e 
Le risiens [82749 [52798 | $2048 |53248 | 
igs ey 


Vertical Case Option for 386/20 
w/230W power supply add $300 
















Fast, powerful, and expandable — soar to 
the upper limits of today’s technology 
with this Swan. 


$3999 


Base System with Dual Floppies, No Video 


VIDEO OPTIONS 
386/33 Include Monitor & Video Adapter 


$5898 
Niece” 56649 [$6698 | $7199 | $7499 | 


Order Now Toll-Free 
1-800-468-9044 


UNIX: ta a registered tradematk of ATAT* S=PMle 
XENIX* 1s a trademark of Microsoft Corporation 


intel 387 15.4 registered trademark of Intel Corporation 





















Suan 386SX 


“Tussey'sentry comes in first for expanda- 
bility and low price, and it still turns in 
respectable times.” 

— PC Week, Apr. 10, 1989 


$1399 


Base System with Single Floppy, No Video 


VIDEO OPTIONS 
386SX 





Swan 286/12 


“,.steady and sure describes Tussey 
Computer Products’ Swan 286/12.” 

— PC Magazine, Sept. 12, 1989 
Reliability ... at an affordable price! 





$899 


Base System with Single Floppy, No Video 


Swan XT10 


“I've been heavily using my Swan XT10 
now for almost five months and I've en- 
joyed every moment of it... I believe I 
made an intelligent choice.” 

— Dexter McGirt, Charleston, SC 


$549 


Base System wrth Single Floppy, No Video 





é 2 14" Flat] VGA | VGA 
Mono 
w/32MB (40ms) 

Ji ittnrenve_|S1799 |$1848 | $1998 | $2298 


& 11 Intetleave 
$2249 [$2298 | $2448 | $2748 
$2943 
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Expansion Slots: 8-bit 
Dual HD/FD Controller ee ef 


Your 

Choice | Choice | Chorce 
2 SSS ee eee 
ee eee 
[Additional !/O Ports | 1 Parallel | 1Parallel_[ 1 Parallel | 1 Parallel _[ 1 Par/t Game| 
Power Supply | _zow | 200w | 200w | 200w | sow _| 
[Keyboard vnaccrosimn| 101Key [ 101 Key [ 101Key [101 Key [tot Key | 
Cosk Calendar w/Battery Backup and Setup/Uthities Disk 
[Operating System [included | MS-DOS & GW BASIC add $89 


To order: No surcharge on Discover, Visa. MasterCard or AMEX. © Your credit 
cards not charged until your order is shipped Shipping: 3% or $5 mirumum for 
UPSGround Call for shipping charges on Express Aar, APO, FPO, AK, Hi and all 

orders. ¢ if part of your order 1s backordered, the remainder will be 
shipped UPS Ground. ¢ Allow 2 weeks for personal and company checks to clear. 
*¢ Defective items replaced or repaired al our discretion. ¢ PA deliveries add 6% 
sales tax. ¢ Prices and terms subject to change without notice. 


“ aa) ol 
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Open: 8a m.-1lp m. M-F, 10a.m -8p.m. Sat, 12p.m.-8p.m. Sun 














TUSSEY COMPUT 
RESE s 


3075 RESEARCH DAVE 


VIDEO ORMIONS 
286/12 


Paes al lane 
S146 [$1798 
$1749 $2148 | $2248 





Swan 
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XT10 VIDEO OPTIONS 


fnclide Monitor & Video Adapter 
$1098 | $1198 
$1178 | $1278 
aos $1149| $1378 | $1478 


* Includes Single 360K Floppy Drive 
* Upgrade from 12° to 14” Flat Screen, add $49 


SG There's something 
exciting in the air. 
A new value leader has emerged from the personal 
computer field. And that leader is Swan. Fast, powerful 
and expandable, Swan's computer products are out- 
standing performers. But performance alone isn’t what 
makes Swan computers the value-leaders, there's also 
Swan's attractive pricing and impressive customer 
support services. Here are a few more reasons why 
Swan is flying rings around the competition: 

¢ Full 1-Year Warranty 

* 30-Day Satisfaction Guarantee” 

«. Fast, Insured Delivery 

* Toll-free Technical Support 

¢ Sorbus® On-Site Service Option 





Order Now Toll-Free 
1-800-468-9044 


OGies < dresion of FAX: 814-237-4450 ¢ International: 814-234-2236 
tcp 
* hems returned must be ac-new, without modification or damage 
bu cTs Sorry slupping charges and upgrade fees are not refundable 


30-Day Satinfaction Guarantee applies lo Swen-brand products only. 


We've gathered the best 


Take Pipe pick from a flock of other quality 


bran 


name computer products offered by 


Swan. When hike shop Swan, you'll enjoy 


unbeatable ae 
dealing with a lea 


lus you'll get the benefit of 
er in customer satisfaction. 


Here are just a few reasons why: 
© We won't charge your credit card until your 


order is shipped. 


¢ Orders received before 4 PM EST will be 


shipped same day ... 
at no cost to you! 


and each order is insured 


¢ We'll be here after the sale to help you in any 


way we can, to answer 
might have. 

® Software orders over 
$100 and accessories 
under 6 pounds will be 


any questions you 





shipped Federal Express. 


PRINTERS 





1180 «192 <p, 80 cot, spin. $179 
1191 (240eps, col, opm> . . $Call 
1124 t192cps, 0 col, 24pm). $299 


1595 (240cprs, (32 col, Hpen) $449 
1524 (240cps, 132 col, 24-pind $569 
1624 (192cp», 132 col, 24-pind $Call 
4450 (11 ppm laser printer) . $1375 





NX-100011 ctsocps, opin. $Call 
NX-1000 Rainbow 

(dteps. 80 col, pind. $229 
NX-1$ (120pe, 132 col Spin) $349 
NNX-2400 (170cps, 60 col, 24-pan)_ . Call 


LASER PRINTERS 





PACKARD 





Open: 8a.m.-1 p.m. M-F, 10a.m.-8p.m. Sat, 1Zp.m.-8p.m.Sun Tu 


LX-810 «190 cps, 60 cot, spin) .$189 


FX-850 (2h4eps, 80 col, #-pin) $Call 
FX-1050 (2ndcps, 122 col. Span) - for 
LQ-510 (180cps, 90 col, 24-pind Best 
LQ-850 (26k-ps. ail col, 24-pin) Price 


1.Q-950 (204s, 1t0 col, 24- pind on 
LQ-1050 (2b4cps, 132 col, 24-pin) Epson 
LQ-2550 (400cps, 132 cal, 24-pin) Printers 





3.20 300 cps, 80 co! , pind mmo $339 


172 .(180 cps. PO col, pend... $Calll 
182 Turbo (220 cps, 80 col, pint... $Calll 


183 (320cps, 132 col, pind $199 
321 (300cpa, 132 col, 9pun) .. $469 
380 (180 cps, 80 col, 24-pind .. $Call 
390 (270cpe, 80 col, 24-pin) . S469 
391 (270cps, 132 col 2¢-prn) ..... $659 
393 (450cps, 132 col, 2t-pin) $Call 
CITIZEN 
1200 (120 cpe/% ped $159 
180D (180cps, 80 col, pint: $179 


GSX-140 (192 cps, 80 cl, 24-pind . $329 


Kodak 








MONITORS 







































—TTL Monochrome — 
Magnavox 7623 Amber. ........ $99 
Packard Bell with tilt/swivel 

Amber or Green .. 399 
Samsung 14° Mono Flat _...... $139 
Swan Monochrome SW525 . $99 

RGB/CGA 
Magnavox 8762 . $249 
Magnavox 8515 $289 
Samsung SC452C . $219 
Swan RGB $219 
—— EGA 
Imtec 1453. $349 
Magnavox 9053 ... $359 
Packard Bell 143] .. .. $349 
Multisyne 
Imtec 1455N Multi $439 
Mitsubishi Diamond Scan... $499 
NEC Multisyac 3-D 14°... . $679 
NEC Multisync 4-D/5-D $Call 
NEC Multisync Plus ... $Call 
Swan Multiscan ... $429 
Sony 1304 $699 
VGA ——— 

Amdek 732 $429 
Imtec 1453Q. ~ $349 
Magnavox 7749 (Grey Scale)... $129 
Magnavox 9082 we $429 
NEC Multisync 2a ... $call 
PC ADD ON BOARDS 
Boca 
RAM Card XT or A’ $Call 
1/0 card XT or A $79 
Micron 
RAM Card (MB-28-DH) 
populated w/2MB RAM . $699 
TOPS 
TOPS/DOS 21 $119 





Flashcard .. 





AboveBoard Plus... 
AboveBoard Plus 1/0 
Connection Co- 
InBoard 386/PC ... . 
Call for Daughterboard Pricing 




































VIDEO CARDS 
EGA 

ATI 
EGA Wonder 800+ .... .. . $199 
Paradise 
Autoswitch 480.000... cs 169 
Swan 
EGA Card eee SUD 
— VGA ——_ 
ATI 
VGA Wonder (256K) $299 
VGA Wonder (512K) $359 
Orchid 
Pro Designer VGA ....—... $279 
Pro Desagner VGA +. ..... « $369 
Paradise 
VGA 4. $219 
VGA Professi $349 
VGA + 16 $269 
Swan 
VGA Card (8-bit) . $179 
VGA Card (16-bit) -$Call 
Video7 
VEGA VGA... $249 
Fast Write VGA ... $319 
VRAM VGA we. $469 
——— MISC.———_ 
Swan 
Switchable (Mono/CGA) ......... 9 


TOSHIBA 


LAPTOPS 
T1200HB (10MHz) 
T1600 (t2MHz/20MB) $3259 
T310Qe (12Mitz/20MB) $2749 
Colt for other Toskiba models 


$1969 





DISKS 
B52 525° 
BONUS §DS/DD — $695 
MAXELL D5/DD $1995 $9.95 
VERBATIM DS/DD $1995 $9.95 
SONY  DS/DD $19.95 $10.95 
Call For Pricing on 
Memory Chips! 








Diconix 150+ (180cps, 80 col) $345 
Diconlx 300 (100cp». 80 cal) $399 
Ke HEWLETT 
PACKARD 
Deskjet (240cps, 80col), $599 
Deskjet Plus (240cp;, 80 cot) $Call 
Paintjet (o7ps, ab. $1049 a dnsion of 
TECHNOLOGIES at tcp 
SSEY COMPUTE ROOUCTS 
3075 RESEARCH DRIVE « STATE aie PA + $6801 














FLOPPY DRIVES 
Mitsubishi 
3.5°(720K) sae $89 
35°(1 44MB) .. . $109 
Roctec 
5.25" 60K) .... we S74 
5.25" (1.2MB) .. . $89 
Sony 
3.5° (720K) ..... .. $79 
3.5°(1 44MB) . oo. $99 
Teac 





PC HARD DRIVES 


wn rcs 
As 


KL320 20MB (40 ms) .. .. .$219/$259" 
KL330 32MB (40 ms) __... $249/$299° 


we MiniScribe 


+ $249/S299° 
$299 
$449 


8438 30MB (65 ms) ... 
3650 4(1MB (61 ms) .., 
3053 40MB (25 ms) . 


AS Seagate 


ST-225 20MB (65 ms) $219/§259° 
ST-238 30MB (65 ms) .... .. $249/$299" 












ST-125 20MB (40 ms) ....... $249/§299° 

ST-151 40MB (24 ms) . ase 

ST-157R 48MB (28 ms: $349 

ST-251-1 40MB (28 ms! gue 

ST-4096 80MB (28 ms) .... 629 
[MPRIMIS 

BOMB (28 m3)... $629 


150MB ESDI (16.5 ms). $1299/$1495° 


*Kit Price - Includes cables, controller 
and mounting screws. 


KX-P1124........$Call 
© 192 cps Draft/63 cps NLQ 


© Push/ pull tractor feed 


¢ Multiple paper paths 


® Paper parking 
© 6K buffer standard/ 


32K optional 


Call Today & Ask For Our Free Catalog 


Order Now Toll-Free 
1-800-468-9044 


FAX: 814-237-4450 © International: 814-234-2236 


values under our wing. 


Swan. ... for Quality, 
Selection and Price. 








































Every Swan-brand product is a solid, reliable performer that's 


SOFTWARE priced to fly — and built so that it won't let you down. But we 
CAN taeenca realize "value" can't be measured in terms of price and reliability 
Design CAD 3.0/3+D ....u.$155/$209 GoScript/GoScript +... $125/$239 alone. Quality, selection and service are important. That's why 
ASHTON-TATE oa LOGITECH an we provide a wide variety of quality products and unsurpassed 
ines LTiigameme: ae customer service — now that's real value. And here's more: 
BEDFORD Agenda ..... ves $269 ¢ 30-D tisfacti t ¢ Full 
Integrated Accounting $159 123v22/30... Sal ay satisfaction guarantee ¢ Full one-year warranty 
BLOC PUBLISHING = Eade ——— 439 * Toll-free ordering & technical support * Fast, sure delivery 
wyer .. 
Popdrop.. $34 Carbon Copy Ptus.... ve $192 
Formfiller $89 ~MICROGRAFX 
Formtool $55 .$Call 
BORLAND er $Call 
Paradox 3.0 $49 Graph+.. ~ $Call 
Quattro ., $89 MICROSOFT — 
Turbo C 2.0 $107 Excel oe $Calll 
Turbo C Professional $159 Flight Simulator 40. swe SAS 
Turbo Pascal 5.5 ... $99 MS-DOS & GW BASIC. . . $Call 
Turbo Pascal Professional ....._ $169 Quick BASIC. . $67 a : 
BRODERBUND Quick Canes s +e $67 é 
Print Shop/Companion .. $39/$37 Quick Pascal .. “$Call Swan Modems Swan Video Cards 
CENTRAL POINT Windows 286/356 Seusiz9 Makethe world your partner. WiththeSwan Different people have different uses for their 
ony u iS ll ni Word 8.0. su : geal Modem, you'll be able to communicate with PC's ... from everyday uses like word proc 
pee aba ae a PETER a ene other PCs and information services around essing and 5 reoiaheata to today’s more 
hs! e the world through pulse or touch tone demanding applications, such as di 

COMPUTER ASSOCIATES Norton Advanced Utilities ...... $87 You'll your pulse world of dal d P 
SuGeeeS SCall_ QUARTERDECK ic ‘ou'll tap into a of data ani fed and presentation graphics. 
anti DESOV ISR Z37550 anit den your horizons. EverySwanModem Swan video card can help you better meet 

OENM baa Te38) comes complete with communication soft- yourneeds today... or help you ridethe wave 
Corel Draw 1.1... SCall REE REN COICO TWAT ware and full documentation. of technology into tomorrow. 
eS ae, nC TT EIWARE * Hayes*compatible © Auto answer/dial — Swilchable Card Hercules® toCGA 
BRGSORIWARE SAMNA Include PC Talk II software © Parallel Port .asaesseee sotosssesseons GOD, 
Dac Bons Pack 4.0 voce $Call  Amw/Ami Pro... $129/$Call 2400 bd internal’ ...... nuewen$99 EGA Card © EGA/CGA/TIL. 
Dac Easy Accounting 4.0 $Call SOFTWARE EUBLISHING 1200 bd internal eo $69 — © 640 x 480 Resolution ... wv $149 
Dac Easy Payroll 4.0 $call__ First Pubhsher .. $79 2400 bd external wwe $149 VGA Card « Register-level compatible 


Lucid 3-D .. ...... we $69 
Call for Pricing on Tutors 
DELRINA 





Perform .. $Call 
FIFTH GENERATION 

Fastback Plus...» $104 
FOX 

Foxbase+ /386 —. wn» S199/$299 
FUNK 

Altwsys for 123/Symphony $89/$89 
Sideways ....... . + $42 
GENERIC SOFTWARE 

Genenc CADD Level 3... ...- $169 
INTUIT 

Quicken 3.0 oe ee $37 





MODEMS 


ATi 
2400 etc Internal /External , $159/$199 


Hayes Smart Modem 
1200 bd Internal /External . $259/S289 
2400 bd Internal / External ...._- $Calll 


Practical Peripherals 

2400 bd Internal /External .$149/$199 
2400 bd MNP Int./Ext...... .6189/S209 
Swan Technologies 


1200 bd Internal /External ... 
2400 bd Internal / External .. 


$69/$89 
$99/$149 


Harvard Graphics 
PFS First Choice 3.0 
PFS Professional Wnte . . 
SYMA! we 

Q&A mw 
Timeline 3.0 + $359 
THREE D GRAPHICS. 
Perspective Junior . 7 
WORD PERFECT 
Library .. 
Word Perfect 50... 

WORDSTAR 

Wordstar Professional v 5.5 ....... $199 
-$Call 











Wordstar v 5.5 Upgrade... 
XEROX 


Ventura Publisher 2.0... ..$Calll 








1200 bd external ......svrssseersverseveesee $89 
* inctudes Bit Com 0 3.5 softioare 


Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
conveniently and economically. 
40MB XT or AT Inlernal .....+00000165299 
40MB XT or AT External .....1...00- $399 


Swan Keyboards 
101 Key Touch & Click/Silent ......$79 
84 Key Touch & Click sessssesseessceseres $69 


© 256K RAM ¢ 17 VGA Modes 


8-bit VGA /16-bit VGA $179/$Call 


Swan Monitors 
Swan offers you the choice of either our 
economical monochrome or the profes- 
sional, high resolution multiscan monitor. 
Swan TTL Monochrome « 12" etched 
anti-glare screen © 720 x 350 resolution 
* Tilt/swivel base 
Swan Mulliscan » 14” anti-glare screen 
¢ Compatible with Mono, CGA, EGA, VGA 
© 800 x 600 resolution ¢.31 dot pitch ¢ Both 
Analog & digital inputs ¢ Auto Screen siz- 
ing & centering © Tilt/Swivel base .....$429 














IMSI 

‘i To order: No surcharge on Discover, Visa, MasterCard or AMEX. 
GeiNone ibe Halo lll... aa ¢ Your credit card 15 nol charged until your order ts shipped. 

3 oo Shipping: 3% or $5 minimum for UPS Ground Call for shipping 
Microsoft charges on Express Air, APO, FPO, AK, HI and all foreign orders. 
Mouse/with Windows ......$109/$139 —¢ If part of your order is backordered, the remainder will be 

A shipped UPS Ground. ¢ Allow 2 weeks for personal and company 

Logilech checks toclear * ALLSALES (except Swan products) ARE FINAL. 
Bus Mouse (320 dp)... . $75 ¢ Defective items replaced or repaired at our discretion * PA Wd Nn 
i ee a re dpi. a deliveries add 6% sales tax ¢ Prices and terms subject to change 

wath Paint i without noti 

with PS/2 connector add ...-...$10 O aa = TECHNOLOGIES |- ten 
SeanMan + 165 rder Now Toll-Free MRI need’ 


TUSSEY COMPUTER PRODUCTS 


3075 RESEARCH ORIVE © STATE COLLEGE PA © 16801 


1-800-468-904 
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GREAT 





Lotus-like menus give Displa 
Time Line a familiar-look- eet ee eat 2 
ing face, which makes it ’ days, hours, minutes. : any 
easier to learn... and easier way that helps you clearly see 
to work with. the timing of your project. 
Time Line’s flexible 
outline structure puts 


you in control. Collapse the 
one carpe’ sa Xpibr ty 
ig picture.” Or expand a _— —~ a It’ 
i i Duratn Stert 89 's easy to see progress, 
section to focus on details. Stat (ths) Date. das fir indicated by the broken portion 
a 4 : = of the task bar. 






Four filters make it easy ; 
to view selected information, I 


such as “Joe's critical tasks. Changes are automatically 
reflected throughout your schedule. 
You get the power to quickly find and 
fx confitets, before they become 
real problems, 
For easy reference, the 
status column flags tasks 
that need special altention— 
like critical tasks or resource 
conflicts. 
Customize your Gantt 
with es to 16 data ere 
Your project's end date See the impact of any changes Jrom 60 options. way, 
always shows on-screen. So, you make immediately in the resource the act (Salted the way 
whenever you make a change, histograms. This, and Time Line's you - Perfectly. 
you'll immediately know UndolRedo feature make playing 
how tt affects the end result. “what-if” an exact science. 


You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the schedule to see exactly what you need. Exactly when you need it. 

E Great Gantts. Just one reason Time Line is used by 48 of the 
7 Fortune 50. And is rated #1, review after review. * Call for a free 
demo disk today. You'll see how Time Line Gantts your every wish. 


ocr Pinas FREE DEMO DISK, CALL (800) 228-4122 Ext. 565P' 
The #1 Project Manager 


YMANTEC 
SY M - E rw Symaniec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 
*Time Line is the #1 best-selling project manager (Survey of National Distributors). Ltalso recewed InfoWorld, PC Magazine and Software Digest’s highest 1988 ratings for project management programs. tin Canada call 
800/228-4122 Ext. 565. Training and consulting serves available, call 415/898-1919, © 1989 Symantec Corporation 
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TRUE-BLUE BIOS UPGRADE 
| have one of the original IBM PCs. When 
I tried to install several new peripherals on 
my machine, it refused to boot. Suspect- 
ing that the old BIOS was the culprit, | 
placed a call to the IBM Product Center 
and was told that IBM no longer sells BIOS 
upgrades. | haven't been able to locate a 
company that does. 

Can you locate the chips? If not, what 
are my alternatives? 

Gerald Rice 

Hoffman Estates, Illinois 


1 The magic date on the IBM PC 
ff} BIOS is October 27, 1982. BIOSs 
evils previous to that are nonextensible, 
meaning that individual devices can’t patch 
the code to the BIOS that tells it how to 
address and manipulate the device. BIOSs 
from October 27, 1982, to the present are 
extensible. 

In order to find the date of your BIOS, 
use DOS’s DEBUG program by typing 
D F000:FFFO at the hyphen prompt. The 
rightmost information is the date of your 
BIOS. 

If you find that you do need the up- 
grade, it can be purchased from Mentor 
Electronics ($40, plus shipping and han- 
dling; 7560 Tylor Blvd., Suite E, Men- 
tor, OH 44060; (216) 951-1884) and from 
Komputerwerk ($50, plus shipping and 
handling, 851 Parkview Bivd., Pittsburgh, 
PA 15215; (800) 423-3400, (412) 782- 
0384). Your problem may also stem from 
an IRQ conflict between two or more 
plug-in cards or from an inadequate 


power supply. 


9-PIN POSTSCRIPT 
| am interested in software that will allow 
me to send PostScript output (from Page- 
Maken to my 9-pin dot matrix printer. Are 
there any packages that do this? | also 
have access to an 18-pin color printer, and 
| would like to know if any PostScript 
interpreters will also allow color printing. 
Marc Kramer 
Waterloo, lowa 








m TRUE-BLUE BIOS 
UPGRADE: 
When to change your 
PC’s BIOS and where to 
find a replacement. 


9-PIN POSTSCRIPT: 
Getting PostScript 


output from your dot 
matrix printer. 


WHICH MUSIC CARD?: 
Olitelos-ii ile: MelerclceM cols 
game playing and 
composing. 


1 As long as you have an 80286- or 
p 1 80386-based machine, The Laser 
MeN} Connection’s UltraScript PC ($195; 
7851 Schillinger Park West, Mobile, AL 
36608; (800) 523-2696, (205) 633-7223) 
will let your dot matrix printer output 
good-quality PostScript. Of all the soft- 
ware interpreters we’ve tested, Ultra- 
Script PC is the fastest at printing Post- 
Script graphics, and it prints text only a bit 
more slowly than LaserGo’s GoScript, 
Version 2.2 ($195 with 13 fonts, $395 
with 35 fonts; 9235 Trade PI., Suite A, 
San Diego, CA 92126; (619) 530-2400). 
UltraScript PC comes with 25 typefaces, 
and a $445 version, UltraScript PC Plus, 
offers 22 additional typefaces. 

One last option is Freedom of Press, 
Version 2.1, a $495 interpreter from Custom 
Applications (5 Middlesex Technology 
Center, 900 Middlesex Tpke., Billerica, 
MA 01821; (800) 873-4367, (508) 667- 
8585) that has 35 typefaces. 

UltraScript PC can print from within 
many applications (as long as the appli- 
cation does not write directly to the printer 
port), giving it a strong edge over the 
other two packages, which force you to 
print the file to disk first. On the other 
hand, Freedom of Press and GoScript run 
on 808x-based machines. 


Freedom of Press needs 512K of ex- 
panded memory, and while UlrtraScripr 
PC and GoScript can function without 
EMS memory, UltraScript PC needs at 
least 800K of extended memory to print 
from within an application. In addition, 
GoScript requires a minimum of 1MB of 
expanded memory if any EMS memory is 
present. 

If you also want to use these packages 
with a laser printer, all three require 1MB 
of expansion memory in the printer, Ex- 
tended memory increases output speed 
perceptibly for all the packages. 

Although we haven’t yet tested their 
color capabilities, Freedom of Press and 
UltraScript PC, Version 2.0 (which should 
be shipping by the time you read this), can 
produce color PostScript output. Freedom 
of Press supports a larger number of color 
output devices (including film recorders) 
than UltraScript PC, which currently has 
only HP PaintJet and Epson 2550 drivers. 
It is unfortunate for you, however, that 
neither package offers drivers for 18-pin 
color printers—only for 24-pin models, 

1 don’t have room to list the supported 
printers for each of the packages, but you 
can find that information in our review of 
UltraScript PC (First Looks, PC Maga- 
zine, September 26, 1989), as well as in 
the reviews of Freedom of Press and Go- 
Script that appear in ‘‘Getting PostScript 
the Cheap Way,’ a sidebar to ‘‘Add-in 
Boards for the HP LaserJet: Post-Pur- 
chase PostScript’? (PC Magazine, April 
11, 1989, page 218). Although your print- 
ers may not be directly supported by the 
packages, you’re in business as long as 
they can emulate one of the compatible 
printers listed. 


WHICH MUSIC CARD? 

| own a 286-based system and am inter- 
ested in music software and hardware for 
my PC. | own King’s Quest IV: The Perils 
of Rosella (Sierra On-line), and it supports 
three cards: the IBM Music Feature, the Ad 
Lib Music Card, and the Roland MT-32. 
The cards offer 8, 11, and 32 voices, re- 
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spectively. In addition to using the card 
with games, I'd also like to use the com- 
puter to write music. Which should | get? 
Scott Lewis 
Candler, North Carolina 


1 When it comes to games, the sound 
= {| you get from a given card depends 
[avis] not only on the number of voices it 
produces but also on how much effort the 
game developer has put into the sound 
effects for the card. For instance, Sierra 
has concentrated on making beautiful music 
with Roland’s MT-32; the Ad Lib Music 
Card ($179.95; Ad Lib Inc., 220 Grande- 
Allée East, #960, Québec City, Québec, 
CanadaGIR 2J1)andIBM Music Feature 
($495; IBM Corp. (contact your nearest 
authorized IBM dealer); (800) IBM-2468) 
output aren’t as good as they could be. 
Some games, on the other hand, gener- 
ate quite acceptable music from the Ad 
Lib’s 11 voices. Access Software has even 
done amazing things with the PC’s speaker 
using digitized music and sound effects. 





Right now, most games support the Ad 
Lib card, but support of the MT-32 is 
growing thanks to companies such as 
Activision (Mediagenics) and Lucasfilm. 
If the games you like to play support 
the Roland, and if you’re a serious musi- 
cian who won’t mind parting with a seri- 
ous amount of money, then neither the 
IBM Music Feature nor the Ad Lib card 
can seriously compete with the MT-32, 
the only card of the three that is truly 
compatible with MIDI (Musical Instru- 
ment Digital Interface) protocols. 
Actually, the MT-32 is just a sound 
module; you also need to buy the MPU- 
IPC, the MIDI interface that goes into 
your machine. Roland will also be offer- 
ing a unit similar to the MT-32 called the 
CM-32L, which has 32 additional sound 
effects but lacks the external controls of 
the MT-32 (MT-32, $695; CM-32L, $650; 
MPU-IPC, $170; MPU-IMC (for Micro 
Channel), $350; RolandCorp U.S., 7200 
Dominion Circle, Los Angeles, CA 90040; 
(213) 685-5141). People tend to refer to 
the combination as the MT-32. By the 
time you read this, Roland should also 
have released the LAPC-I ($595), which 
combines the functions of the CM-32L/ 


MT-32 and the MPU-IPC on one board. 

You can write music with the IBM 
Music Feature, but you’re locked into 
using IBM’s software, since the card uses 
protocols different from those of the MPU- 
401 MIDI standard, developed by Ro- 
land. Similarly, the Ad Lib board is pro- 
prietary and won’t support MIDI-com- 
patible music packages. If you get the 
MT-32 setup, you'll need to buy third- 
party sequencing software. 

If terms like M/DI and sequencing are 
new to you, then do a little reading before 
you buy; the equipment is expensive and 
the subject complex. One place to start is 
**A MIDI Musical Offering’ in the No- 
vember 29, 1988, issue of PC Magazine, 
in which we reviewed nine different se- 
quencing software packages. There are 
several accompanying articles that can 
help you get a handle on the subject. 


ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the “‘By Modem”’ sidebar in the Utilities 
column for access information). Please 
specify your equipment. | 


AMAZING 
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Imogine o power tool that not only delivers exceptionol performonce ond 
reliability, but also is versatile enough to adapt as your needs chonge. The 
RePock removables con do precisely that. Becouse RePack storoge systems ore 
removoble, not only do they deliver moximum flexibility ond totol security, but 
if you need more storage, they'll grow with you. 

The RePock removobles ore availoble in two formats. The 44RePack™ 
utilizes rugged portable 44 MB cartridges that deliver 25 msec performonce. 


OWER TOOLS 








The 600RePack™ uses erasable optical technology to offer the ultimate in 
high copocity storage. The RePock removobles will run on your PC®, PS/2°, 
ond Moc® systems. And ore Novell® & Xenix® compatible. 

RePack removables: Amazing storage solutions that 
will change the way you look at power tools. And at prices 
that won't insult your intelligence.” For more information, ay 
coll us at (415) 563-8392. 


AC 


| 


© 1989, Bay MicroSystems, Inc., 210 Columbus Avenue, Suite 108, San Francisco, CA 94133; FAX 415-775-2125, All trademarks and registered trademarks are the sole property of their 
fespective companies. "Prices start at $1095 for the 44RePack and $4095 for the 600RePack. 
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Owe) 
OR ZEOS 


mu PC Resource Magazine, “ZEOS . . . provides quality compar- 
able with IBM or Compag and does so for about 70% of the 
price: 

m Personal Computing, “ZEOS . . . is the best value we’ve come 
across . .. its performance is right up there with the slickest, 
most expensive PCs you can buy” 

m PC Magazine, “Don't pass up the ZEOS . . . solid construction, 
flexible design and escape-velocity performance make it a top 
flight choice’ 

m InfoWorld, “We find the ZEOS 386 an excellent value. Speed: 
Excellent. Compatibility: Excellent. Value: Excellent?” 

m PC Magazine Editors Choice, “The ZEOS 386 blows away 
every other computer. .. a smart choice” 


Lhe Choice is Clear. 
Dial 800-423-589] 


IBM is a registered trademark of IBM Corporation, Compag is a registered trademark of Compaq Computer 
Corporation, ZEOS is a registered trademark of ZEOS International, Ltd 
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COMPLETE ZEOS 
20MHz'386 SYSTEM. 
SOMB SCSI DRIVE! 
ONLY $2995.00 


16MHZ systems from only 
$2295! ZEOS '386 Systems. 
Three times Editor's Choice. 


® 64K CACHE standard (twice 
that of most campetitors) 
providing Zero-Walt Stote 

performance vastly supe- 

pei to page/ interleave 
memory schemes. 

® Genuine 32-bit Intel 80386- 
20MHz CPU. 

© WB of Zero-Walt DRAM 
Expondable to 16MB. 

© Fast 8OMB, 26ms SCSI Sea- 
gate Hard Drive, Teac 1.2MB 
Floppy Drive. 

eH ee speed ZEOS SCSI Host 

i. 


8 14" High-Res Amber 
Display with Tilt/Swivel. 
Hercules brand graphics 
controller. 

8 101 Key ZEOS, rd, 
pleasant Toctilosehee feel. 
® Two high speed Serial Ports 
plus Porailol and Game 
ports on ZEOS' own pro- 

prietary I/O card. 

© 1-32, 6-16 and 1-8 bit slots. 

® 80387 support. 

8 Rugged ZEOS 5-bay case. 
Including Security Tock and 
LED Indicators. 

® Includes ZEOS 24 Hour a 
Day Tall Free Technical 
Support ond Customer 
Satisfaction package. 

OPTIONS GALORE: Including 

14" VGA, add only $495. And 

anincredible selection of hard 

drives: SCSI, RLL, ESDI or MFM 
and virtually any other add- 
an you could want. Ask about 
aur File Server and other 
special configurations toal 


ORDER NOW TOLL FREE 


800-423-5891 





“Out of 104 machines from 58 
7 CO! ies... For overall excellence 
Choe} we selected ZEOS International's 386-16 
30-89] and 386-20" 
PC Magazine, May 30, 1989 


The Editors of PC Magazine came to this conclusion after 
investing “25,000 hours of work by 60 people testing and 
reviewing 104 ’386 PCs’ The review was thorough and their 
conclusion s ic. Simply, out of all the manufacturers in the 
world, ZEOS offers you the very best 386 Value. 

ae ty areas, ZEOS machines are top performers. With un- 

be attention to quality and detail throughout. Not 
ands doZEO eysiensi themselves afford you the very best 
Values in computing today, they’re ba up by the strongest 
after sales support in the a ee 

At ZEOS we feel that if a company believes in its products it 
should stand Rock Solid behind them. 

That's why ZEOS invented Toll Free Technical ei 24 
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ZEOS ‘386 


COMPLETE ZEOS 20MHz'386 
SYSTEM. SOMB SCSI Drive! 
ONLY $2995.00 
When PC Magazine reviewed 
104386 machines in their block- 
aoe Sy review issue, oul 
ose only one company “for 
overall Excellence in both the 
16MHz and 20MHz categories.” 
The company was ZEOS. There 
is simply no better choice for you! 





All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. ZEOS is a 
publicly traded company; NASDAQ Symbol: ZEOS. 


Hours a day, seven days a week, 365 days a year for all of our 

en customers! It's an idea others have since copied. But 
t's great. Because at ZEOS, we believe in raising the industry 

standards for customer service. Service for you! ; 

_ Combine ZEOS service with our 30 Day Absolute Satisfac- 
tion Money Back Guarantee, One Full Year Limited Warranty 
and Parts Replacement Policy. Your system is protected 
by the best support package in the industry. 

And when you order your ZEOS ’386 you can have your 
ick from the industries broadest selection of options. As 
C Magazine said, ZEOS offers “more options that even the 





most tion h hound could possibly need.” 
Quality, Performance, Reliability and Support. —_- 

Overall Excellence. That’s why ZEOS is PC ines /< 

#1 choice. And that’s why ZEOS is your best choice i 


as well. So pick out that ine today and 
order it now with confidence. Your choice of 
ZEOS excellence is Guaranteed. Order now by 
calling 800-432-5891. l 
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PC Mozizing May 30, 1989 


COMPLETE ZEOS 25MHz'386 
VERTICLE SYSTEM. SOMB SCSI 
Drive! ONLY $3495 

If you're after speed and reli- 
ability, look no er than 
these ZEOS machines. They’re 
the most advanced available any- 
where, Government Computer 
News calls the ZEOS ’386-33 

‘ bly the fastest MS-DOS 
and OS/2 micro in the world’ 
Review after review, these ZEOS 
systems are selected as the best 
price/performance buys. 

A power users dream! 


© 1989 ZEOS International, Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112. All product and company names are trademarks or 
tegistered trademarks of their respective holders. 
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COMPLETE ZEOS 
25MHz'386 VERTICA 
SYSTEM. 8OMB SCSI 
DRIVE! ONLY $3495 


Complote 33MHz systoms 
only $4495! Deduct $150.00 
for dasktop configurations. 


® Ultra High speed Zero-Wait 
64K SRAM CACHE. 

® Genuine 32-bit intel'386-25 
or 33MHz CPU. 

© IMB of Zaro-Wait DRAM 
Expandable to 16MB. 

® Fast 80MB, 28ms SCSI Sea- 
gate Hord Drive, Teac 1.2MB 
Floppy Drive. 

t ad al speed ZEOS SCSi Host 
Adaptor. 


© 14" High-Res Amber Display 
with Tilt/Swivel. Harcules’ 
brand graphics controllor. 

® Turbo Cool power supplies 
by PC Cooling. 275 watt with 
the 25MHz and 375 watt 
with the 33MHz. Tha very 
best at no odditional chargel 

© 101 Key ZEOS/RS keyboard, 
pleasant Tactile/Click feel. 

® 2 High Speed Seriol Ports 
plus one Parallel and one 
Game port. 

8 1-32, 6-16 ond 1-8 bit slots. 

© 80387 support. 


includes ZEOS 24 Hour o Day 
Tall Free Technicol Support 
ond Customer Satisfaction 
package. 

Many options ovallobia: 
Inciuding 14" VGA, odd oni 
$495. And an incredible selec- 
tion of hard drives: 5CSI, RLL, 
ESDI or MFM and virtually 
ony other odd-on you could 
want. Ask obout our File 
Server ond other speclol 
configurations too 


ORDER NOW TOLL FREE 
800-423-5891 


FAX Orders: 612-633-1325 
in Minnesota: 612-633-4591 
MasterCard, VISA, 

ZCARD, COD 

Open 24 Hours o day. 
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IT Hz SO GOOD! 


If your computer feels slow, we know where it hertz. For a fast cure, 

get our new 386 MotherBoard/43MHz. It will accelerate your PC, PC/XT 
or PC/AT to speeds equal to the IBM Model 80. And faster. We've huilt 

in 4 Megabytes of high speed RAM, 64K of RAM cache, and a 387 math 
coprocessor socket for blistering performance! 


Network Savvy. With the 386 MotherBoard/33MHz, your 
computer becomes a file server or workstation that makes Novell net- 
works scream. Beyond speed, you'll enjoy compatihillty with Token 
Ring, Ethernet, Arcnet, and most other network cards. 


The UNIX Engine. Great forVARS, Systems Integrators and 
UNIX OEMs, the Hauppauge 386 MotherBoard/33MHz runs SCO Xenix, 
Interactive 386/ix and AT&T's UNIX System V. With its PC/AT compatihle 
1/0 system, our 33MHz board accommodates the latest in disk control, 
graphics, and network I/O cards — just to name a few 

CAD Capability. Ever find yourself growling “faster, faster!” at your 
AutoCad and other CAD programs? We've got good news. The 386 Mother: 
Board/33MHz boosts your math and graphics applications, and supports 
the high speed 387- 33 and Weitek Abacus math coprocessors 


Trademarks (RM PC_XT, AT PS OS: 2 HAM Anted 52 Corp Wind Microsok Corp DEMiew Quarterdock, 


Technical Features The 386 MotherBoard/33MHz inctudes: 
= + Megahytes of high speed 32-bit memory, expandable to 64 Megabytes 
# 64K of 20 nsec cache memory « Six 16-bit expansion slots, one 8-bit 
and one 8-bit/32-bit slot» PC/AT compatible I/O system and BIOS for 
support of OS/2 and UNIX. 






386 MotherBoard/ {6MHz for the PC, XT, AT and Compaq portable 
386 MotherBoard/20 and 25MHz for the PC/AT 

386 MotherBoard/33MHz with 4 MBytes of RAM 

42-bil RAM Boards, : 


Prices subject tp change 






$1395 
from $1695 
.. $3995 
from $ 295 


Why endure a painfully slow computer? With Hauppauge’s 33MHz 
MotherBoard, your computer Hz so good! For more information and 
fast delivery, call: 1 (800) 443-6284. In New York: (516) 434-1600. 
Available on GSA contract #GSOOK-89AGS6353. 


Hauppauge Computer Works, Inc. 
175 Commerce Drive, 
Hauppauge, New York 11788 
CIRCLE 276 ON READER SERVICE CARD 


First Looks 


Hands-on Reviews of the Latest Products 


Feature-Packed Quattro 
Pro Employs Ambitious 
Memory Management 
Technique, Runs in 512K 


Two years ago, when its name 
still stood for nifty and inexpen- 
sive software, Borland Interna- 
tional brought out Quattro, a 
spreadsheet offering almost- 
perfect Lotus !-2-3 compatibil- 
ity, a superior macro debugger, 
a host of innovative conve- 
nience features, and freedom 
from copy protection—all at a 
street price of about $150. 
Quattro got good reviews, but it 
didn’t move much of the corpo- 
rate world off its /-2-3 perch. 

Borland’s style has changed 
since then. This year, the com- 
pany is taking another shot at 
the spreadsheet market with 
Quattro Pro, a stronger and 
much more ambitious piece of 
work. Where the original Quat- 
tro was bargain-priced and only 
somewhat more feature-rich 
than /-2-3, Quattro Pro is 
priced on a par with Release 2.2 
(as well as Microsoft Excel and 
SuperCaic) and comes with a 
very impressive set of features. 

Like Microsoft Word, Quat- 
tro Pro cuns in cither character 
or graphics mode. The former is 
quicker, while the latter offers 
the advantages of graphs em- 
bedded in the worksheet and on- 
screen print previewing. You 
can toggle between the two 
modes at any time. 

Either way, you get a win- 
dowing interface that can be 
plied with keyboard or mouse. 

CONTINUES ON PAGE 35 








Quattro Pro's worksheets can be tiled, stacked, or lapped. 
The interface inciudes icons, scroli bers, and other GUi- 


style paraphernalia. 


Df December 26 
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IBM Current 
Flexible personal-data 
management under 


Windows 38 





Atari Portfollo 
Tiny, 1-pound PC offers 
most of the power of 


Adobe Streamline 
Converts scanned 
bitmap images into 
editable vector 

QLAPNICS ...... eee 44 


The Norton 
Commander 

Version 3.0 features 
improved shell, MCI Mail 


comm module........... 46 
Switch-It 

Switches between 
applications, eases 
RAM-cram ...........000 46 


Smalltalk/V PM Provides 
Object-Oriented Programming 
Environment for PM 





Over the last couple of years, 
object-oriented programming 
languages (OOPLs) have 
emerged from the musty back 
rooms of computer science to 
become the darlings of the me- 
dia. Object-oriented jargon has 
become a fearsome marketing 
weapon: our mailboxes are 


filled with advertisements for 
crash courses and seminars on 
object-oriented software de- 
sign, and the pioneers of object- 
oriented programming are 
drawing standing-room-only 
crowds at events such as Soft- 
ware Development ’89. Micro- 
soft and Borland have grafted 
object-oriented extensions into 
their Pascal compilers, and Ap- 
ple has announced that pro- 


grammers who ignore the ob- 
ject-oriented handwriting on the 
wall will have no place in the 
Macintosh’s future. 

With so much smoke being 
generated, any programmer 
might speculate that there must 
be some fire. The trick is to de- 
termine whether or not it’s time 
to make a major change in pro- 
gramming tools. In this respect, 

CONTINUES ON PAGE 34 
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Smalitalk/V PM 
CONTINUED FROM PAGE 33 
Digitalk’s new Smalltalk/V PM 
for the OS/2 Presentation Man- 
ager is the right product in the 
right place at the right time. 

Smalltalk is one of the oldest 
and purest of the object-oriented 
languages. It was developed in 
the early 1970s at Xerox's leg- 
endary Palo Alto Research Cen- 
ter (PARC) by equally legend- 
ary luminaries such as Alan Kay 
and Adele Goldberg. Digitalk 
has been producing high-quali- 
ty, low-priced Smalltalk/V im- 
plementations for DOS and the 
Macintosh since 1985. The 
marriage of Digitalk’s software 
technology with OS/2’s multi- 
tasking, interprocess communi- 
cations, virtual memory, and 
the versatile Presentation Man- 
ager graphics engine brings 
Smalltalk within the reach of 
nearly every programmer, 
where its inventors imagined it 
would be. 

Object-oriented languages 
like Smalltalk are a good match 
for operating systems with 
graphical user interfaces (GUIs) 
because they were designed to 
help programmers manage 
complexity—and it’s hard to 
imagine complexity more in 
need of management than the 
OS/2 Presentation Manager, 
with its 900-odd different appli- 
cation program interface (API) 
functions. Furthermore, the 
fundamental constructs in 
OOPLs map neatly onto the 
events, messages, windows, 
and subclassing found in typical 
GUIs. The Smailtatk environ- 
ment takes care of the gory de- 
tails of screen, keyboard, and 
mouse management, freeing the 
programmer to concentrale on 
the essential elements of his or 
her application. 

As you can probably tell by 
now, it’s difficult for me to con- 
tain my enthusiasm for Small- 
talk!V PM. This is a robust piece 
of software, easy to install and 
use, with lots of elegant touches 
that make a programmer's life 
more bearable. The interactive 
Smalltalk environment lends it- 
self to rapid prototyping, and 


icome te Smaltaiiv © 
Copyright 


te.sq 
Dighatt, tne. 1909. Alt Fughtn Rirserved., 


window! abcted “My Helle World Program’ 
frame: [100 @ 180 extent 400 @ 208). 
setPOUll: Helte Wortdl'scr 








As thia aimpie program liiuatratea, four iinea written with 
Smalitatk/V PM ean accomplish the same work as a full 


page of inscrutable C code. 





With Smaiitalk/V PM, amall pieces of eode can be tested 
Interactively and bullt Inerementally Into complete 
applicationa. Moat programming Is done within the 
context of “browser” utilities, whieh allow Smailtalk 
“objecta” and “‘methoda” to be added, Inapected, or 
changed. 


the traditional OOPL emphasis 
on code sharing and reusability 
is a tremendous boost to pro- 
grammer productivity. 

The built-in debugging facil- 
ities make it easy to track down 
and eliminate glitches in your 
source code, and the Smail- 
talk/V interpreter/compiler ap- 
pears to be virtually crashproof, 
The documentation is clearly 
written, complete, and—quite 
unusual— interesting to read, 
with programming examples 
that go far beyond the trivial 
code snippets found in language 
manuals for more-traditional 
compilers. 

One of the more interesting 
advantages of using Smalltaik/V 
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is the cross-platform portability 
it provides. A well-behaved 
Smalltalk application program 
can be compiled and executed 
equally well on either the Mac- 
intosh or Presentation Manager 
implementations of Smalltalk, 
better yet, the differences in Ihe 
two GUIs are handled within the 
Smalltalk kernel in such a way 
that the program will have the 
look and feel of a Macintosh ap- 
plication on the Macintosh and 
of a proper PM application un- 
der OS/2. 

For programmers who don’t 
care a fig for cross-platform 
compatibility, SmalltalkiV PM 
also fully supports the PM's dy- 
namic link library (DLL), dy- 


namic data exchange (DDE), 
and graphics metafile facilities. 
Smalltalk/V PM even allows di- 
rect calls on Presentation Man- 
ager entry points. Thus, it is an 
excellent probe and exploratory 
tool for developers who want to 
familiarize themselves with the 
Presentation Manager’s capa- 
bilities, regardless of their pref- 
erences in programming lan- 
guages. 

A few warnings should be 
heeded before you rush out to 
buy a copy of Smalltalk expect- 
ing itto completely change your 
life and solve all your PM prob- 
lems. First, Smalltalk has an in- 
satiable appetite for machine re- 
sources. The Smalltalk/V PM 
interpreter and its dynamic link 
libraries and other files will de- 
mand about 2MB of your fixed 
disk, and I wouldn't recom- 
mend even trying to use the lan- 
guage on a system with less than 
4MB of RAM; the amount of 
swapping that goes on with 
4MB is very noticeable, and on 
a machine with only 2MB, the 
disk thrashing is definitely in- 
tolerable. 

The overall quality of your 
video display is a crucial ele- 
ment too; VGA is a minimum 
requirement for Smalltalk de- 
velopment, and serious Small- 
talk programmers will probably 
want an £514 so that they can 
keep more windows in sight si- 
multaneously. 

Next, and perhaps most im- 
portant, Smalltalk requires a 
fundamental shift in viewpoint 
for programmers accustomed to 


CONTINUES ON PAGE 35 


Smaittaik/¥V PM 

Digitalk Inc., 9841 Airport Bivd., 
Los Angeles, CA 90045; (800) 
922-8285, (213) 648-1082. 
List Price: $499.95 

Requires: 80286- or 80386- 
based PC/AT. PS’2, or 
compatible; OS/2 1.1 or 1.2; 
4MB or more of RAM 
recommended 

In Short: A powertui, object- 
onented progremming 
languaga for interactive 
exploration of OS/2 
Presentation Manager facilites 
and rapid development of OS/2 
applications 


FACT FILE 
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Smallitalk/V PM 


CONTINUED FROM PAGE 34 
traditional procedural lan- 
guages such as C and Pascal. 
The OOPL promoters who talk 
about paradigm shifts aren't just 
mouthing buzzwords, develop- 
ing object-oriented software in- 
volves radically different ap- 
proaches to application analysis 
and design, and it’s likely that 
you'll flail around for quite a 
while before you really reap 
much in the way of productivity 
benefits. 

The interactive Smallralk en- 
vironment, with the source code 
for nearly the entire system on- 
line at all times, can also be a 
double-edged sword; on the one 
hand it’s great that you can cus- 
tomize the Smalltalk system to 
suit almost any need, but it’s 
also possible (even easy) to 
modify fundamental Smalltalk 
objects in such a way that the 
entire system quits working al- 
together. 

Finally, the highly dispersed 
nature of Smalltalk programs 
and the seamless interface be- 
tween the Smalltalk interpre- 
ter/compiler and the application 
program can make source-code 
control and documentation a 
somewhat problematic proposi- 
tion. 

These caveats aside, any 
programmer interested in ob- 
ject-oriented languages or the 
OS/2 Presentation Manager 
shouldn’t hesitate to consider 
Smalltalk/V PM. . 


Quattro Pro 
CONTINUED FROM PAGE 33 
Windows can be sized and 
moved individually, or they can 
be stacked or tiled via a menu 
command. Mouse users can 
click sidebar icons for common- 
place commands, can specify 
worksheet ranges with a wave 
of the hand (ranges can be se- 
lected either before the com- 
mand is issued, as in Excel, or 
after, as in most other spread- 
sheet programs), and can navi- 
gate via scroll bar. 

You can keep up to 32 work- 


sheets in memory and write for- 
mulas that reference external 
cells in both resident and disk- 
or server-bound files. Extemal- 
reference formulas can use 
wildcards to consolidate values 
from a particular address in 
many worksheets at once. Quat- 
tro Pro doesn’t have a multi- 
page 3-D capability in the style 
of /-2-3, Release 3, but a work- 
space command lets you save 
constellations of worksheets as 
though they were separate pages 
of asingle file. 

Quattro Pro needs no pub- 
lishing add-in. It has commands 
for drawing lines (single, dou- 
ble, and thick), applying shad- 
ing (gray and black), and creat- 
ing seven styles of bullets. It 
supports 37 PostScript fonts and 


fan PERFORMANCE TESTS: QUATTRO PRO 


all HP cartridges, along with the 
same set of Hershey fonts of- 
fered in Quattro f. : 

Most impressive, it comes 
with Bitstream outlines for 
Dutch and Swiss (Times and 
Helvetica look-alikes) and an 
integrated installer that lets you 
add any other outlines from the 
Bitstream font library. 

Quattro Pro builds some 
fonts at installation time (if you 
choose) and creates others on 
the fly as needed, storing the 
bitmaps on your hard disk. 
Sizes range from 8 to 72 points; 
styles include the usual roman, 
italic, bold, and bold italic; and 
any font can be printed in either 
portrait or landscape orienta- 
tion. 

A print previewer lets you 


Our tests show that Quattro Pro’s pertormance 


puts it in the middle of the pack of spread- 
sheets. What the test results don't show is 
that, on a 16-MHz &0386-based machine, 
the program takes more than 13 seconds 


check the aesthetics of your 
worksheet without wasting time 
and paper. The cursor keys 
move a viewing window around 
the page in preview mode, and 
simple commands let you zoom 
to 400 percent for detailed in- 
spection. 

New graph types include 
high-low and text. New options 
include the ability to use two y- 
axes and select log-log or semi- 
log scaling. Graphs can be 
planted ‘‘live’’ anywhere on the 
Spreadsheet, providing immedi- 
ate visual response to numeric 
changes. 

In addition to these graphical 
improvements, Quattro Pro 
comes with a built-in drawing 
program. It’s not particularly 

CONTINUES ON PAGE 36 











to load, 7 seconds to quit, about 5 
seconds to draw a graph, and as 
long as 15 seconds to switch from 
text mode to graphics mode—all 
noticeably slower times than the 
competition's. 

Methematicel Worksheet 
Recelcutalton reports the time taken to 
calculate a Lotus 1-2-32.01 worksheet 
with 1,950 mathematical functions and 
494 text cells. Lower tmes indicate 
more-efficient Implementation of 
standerd spreadsheet functions. 


The Loan Recatculetion test worksheet 
calculates the monthly payment and 
displays the amortization schedule for a 
ten-year mortgage based on any given 
loan principal. This test is @ typical 
spreadsheet eppiication. 


Internal Rete of Return 
Recalculetlon tests the Net Present 
Value end Internal Rate of Return 
functions These computation-inten- 
sive formulas indicate the efficiency 








Reletive Times 
(Lotus 1-2-3, Release aN 

2.01 = 100) 

The Load from Diek test 
measures how long it takes the 
spreadsheet program to read the 
Mathematical Worksheet Recalcu- 
lation test file trom disk, using the 


The Save to Disk test measures 
how long it takes the spreadsheet 
program to save the Mathematical 
Worksheet Recalculetion test file to 
disk, using the product's native file 


of a program's caiculation and formal. product's native file format. 
Intemal Rete of Retum algonthms. 
Mathamatical internal Rete 

Performance Times Worksheet Loan of Return Saveto Loed from 
{Times grven in seconds) Recalculetion Recalculation Recalculation Disk Disk 
Quattro 126.57 412 6.12 3.71 4.43 
Lotus 1-2-3, Release 3 113.17 3.31 3.80 6.13 18.07 
QuattroPro i 70.850 CF COC BA] 
Lotus 1-2-3, Release 2.2. 6843 1.096 73 OF OS 

9 slease 1 TM S75 wee" 


















Lotus: 5983 1.52, = 
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Quattro Pro 
CONTINUED FROM PAGE 35 

easy to use (among other short- 
comings, it lacks an erase com- 
mand), and it pretty much re- 
quires a mouse. But once 
you've mastered it, you can 
dress up your graphs in all sorts 
of ways. You can add arrows 
and floating text; move and 
stretch objects; and deploy 
ovals, rectangles, and poly- 
gons. A clipboard lets you cut 
and paste objects between 
graphs; you can’t use it to im- 
port third-party clipart, but you 
can take advantage of a small li- 
brary of images furnished by 
Borland. 

Also included is a slide- 
show command. To use it, you 
just create a two-column range 
listing the names of graphs and 
the number of seconds you want 
each displayed; a zero value 
keeps an image on-screen until 
you press a key. Graphs may 
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Like Microsoft Excel, Quattro Pro offera a viauai menu of 


avaliabie graph types. 


do, given an appropriate Data- 
Lens driver), but you can easily 
import and analyze a filtered se- 
lection of records from a file 
that would be too large to import 
in toto. 

Other attractions include in- 
terruptible recalc, commentable 
formulas and values, a linear 
programming command, an ex- 





in graphics mode, Quattro Pro iets you select graph 
colora froma paiette. in text mode, the program dispiays a 
list of colors inatead. 


also be output in the .CGM file 
format. 

As for data management, 
Quattro Pro has the ability to 
query external database files 
from dBASE I, HH, IH Plus, and 
IV, as well as from Borland’s 
own Reflex and Paradox. You 
can’t send commands to the ex- 
ternal program (as users of 
1-2-3, Release 3, may be able to 


cellent file manager (it appears 
to be as good as some stand- 
alone shells), a built-in file 
compressor (SQZ! Plus), a re- 
movable undo system, a macro 
recorder, and the ability to sub- 
stitute a /-2-3 menu tree for the 
native Quattro item. 

What's most remarkable is 
the fact that this wealth of fea- 
tures is available on any ma- 
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chine with 512K or more, from 
the lowly XT on up. The smoke 
and mirrors here are a technol- 
ogy Borland calls VROOMM 
(Virtual Real-time Object-Ori- 
ented Memory Management). 
With VROOMM, Quattro Pro 
uses many small code overlays 
instead of a few large ones, and 
it decides while you're using the 
program which chunks of code 
you need and which you can do 
without. 

As your worksheets get larg- 
er, Quattro Pro removes more 
of itself and does more swap- 
ping. But since the overlays are 
tiny (most are on the order of 2K 
to 4K), you may not notice 
much delay. And even if you 
do, you'll probably find it pref- 
erable to wait a moment now 
and again than to have, say, the 
entire graphics module bounced 
out of the program (as happens 
in some other spreadsheets) for 
lack of RAM. 

In tests for this review, 
Quattro Pro proved itself an 
able performer—much faster 
than Quattro | and nearly as fast 
as 1-2-3, Release 2.2. But on 
some aclivilies not measured by 
our performance tests, Quattro 
Pro is maddeningly slow. On 
my 16-MHz 386 machine, the 
program took more than 13 sec- 
onds to load (twice as long as 
Release 2.2 of /-2-3 with All- 
ways auto-attached, and 2 sec- 
onds longer than Release 3) and 
7 seconds to quit. 

Drawing a simple graph, a 
process that happens almost in- 
stantaneously in /-2-3, took 


about 5 seconds with Quattre 
Pro, and switching from text 
mode to graphics mode some- 
times took as long as 15 sec- 
onds. None of this dead time re- 
sulted from code swapping. I 
put the .EXE file, the file con- 
taining all the overlays, and the 
menu resource file in a large 
RAMdisk and got the same re- 
sults. 

The absence of multipage 
three-dimensionality is also re- 
grettable, not because it’s need- 
ed for worksheet consolidation 
(both Excel and Quattro Procan 
consolidate just fine without 
multiple pages), but because it 
simplifies cross-sectional 
graphing of paralicl data. Cer- 
tain analyses that would be a 
breeze in /-2-3, Release 3 (or 
ProQube) would be cumber- 
some in Quattro Pro because 
the latter doesn’t let you name 
ranges across worksheets. 

These criticisms aside, 
Quattro Pro is an extremely at- 
tractive program. It’s worthy of 
serious consideration not just by 
those with limited hardware, 
but also by anyone who needs a 
strong spreadsheet with a full 
set of presentation features. 
Those who want power without 
leaving character-based DOS or 
reconfiguring their systems for 
a DOS extender may find Quat- 
tro Pro an ideal solution. i) 
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Quattro Pro 

Boriand International. 1800 
Green Hills Rd., Scotts Valley, 
CA 95066; (408) 438-8400 
List Price: $495; upgrade from 
Quattro 1, $79. 

Requires: 512K RAM, hard 
disk, DOS 2.0 or lalar. 

in Short: Quattro Pro offers 
worksheel linking, multipla files 
in memory, tha ability toembed 
graphs in worksheets, a 
drawing packaga for tuming 
graphs into presentations. a 
slida-show genarator, 
Bitstream lonts in sizes from 8 
to 72 points, Iha ability to query 
axtamal database files, a 
mouse interface, flawless 
compatibility with Release 2.01 
of Lotus 1-2-3, and more. It's 
Surpnsingly slow al soma tasks, 
and it doesn't do multipage 
worksheets, but the program ts 
otherwise very impressive 
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@ Scalable fonts on-the-fly in WordPerfect. 


Tap the Full Power 
of WordPerfect on 
your LaserJet. 


Activate all of the font options in your WordPerfect font 
menu in minutes, with Glyphix fonts. They install automatically 
and couldn’t be easier to use. Just enter the fonts menu (Ctrl-F8), 
select a base font, any type effect (bold, italic, small caps, etc.) 
and a point size from 3 to 120... and print. You can even use 
special effects like reverse and outline. And you don’t need to 
buy additional printer memory or learn anything new. 

Order any Glyphix font set before December 31, 1989 and 
we'll give you Glyphix Zingbats, an entire font of scalable icons, 
symbols and graphic elements as a free bonus. Zingbats include 
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and more, and they'll add zing to all of your documents. 


RAVE REVIEWS FOR GLYPHIX M@ “... unlike anything else on the market- except possibly 
PostScript... produces remarkably fine type at amazing speeds.” PC a (are June 13, 1989 

@ “... offers a combination of features and performance that is unavailable elsewhere. 
Like PostScript, Glyphix generates fonts from outlines, on the fly, and sends them to the 
printer as they ure needed. The Glyphix system's installation procedure is a snap: just 
put the appropriate floppy disk ia drive a: and type INSTALL. Yon're asked a bh sui 
tions ubout printer port und directories, and then everything happens antomatically.” 
Computer Buyers Guide and Handbook @ AND USERS AGREE & “Your upproach to font genera- 
tion is the right one—better than Bitstream, MoreFonts, Triouum, yon name it.” Christopher 
Sarson, Blue Penguin Productions, Inc. @ “I’ve now been using GLYPHIX 3.0 with WordPerfect 
5.0 ... | conldn’t be happler with the quality, ease of use, and, most of all, printed output of 
this product.” Claude Carle, Beverly, Massachusetts. @ “Iam using WordPerfect 5.0 and was 
using Bitstream Fonts. | carefully removed my Bitstream to make room for Glyphix, 
thinking that if it did aot work out, 1 could go back to the Bitstream. Bot I will not go 
back.” Lorne Bowerman, R&L MicroServices inc @ “As w WordPerfect certifled instructor, | 
feel that all my stndents should know abont yonr program and | make a point to mention 
it.” Don Williams, Computer Learning Centers of America. @ 


A $99.95 Introductory Offer! 





Q Basics - $99.95 
Tymes Roman 
Helvenica 
Rockland 
Exchequer Script 


Q Basics II - $99.95 
Oxford 
Eterna 
Classic Typewriter 
New York Deco 


Q Book - $99.95 


Garamand 
Baskerton 
Palatine 
Century 


Q Sans Serif - $99.95 
Avant Guard 
Gibraltar 
Bongo Black 
Obelisk 


Q Decorative - $99.95 
University Ornate 
Manuscript 
Buckingham 
Copperfield 


Q Fixed - $99.95 
Courier 
Prestige 
Letter Gothic 
IBM Line Draw 


Include $5 shipping & handling, 2nd Day Air 


Make Checks payable to SWFTE International 
+ Four Glyphix fonts, scalable from 3 to 120 point. FAX Orders (302) 429-0532 
* Type effects including reverse, outline, shadow and more. In DE (302) 429-8434 = 
+ International characters and symbols -&¥teC®Yg™ Deliv Toll Bree aos 


800-237-9383 


* Automatic installation software for WordPerfect 5.0 
*Glyphix Zingbats cOVOrx~ O° 

+ A 30 Day NO-QUESTIONS-ASKED Guarantee 

* TOLL FREE Technical Support 

TECHNICAL REQUIREMENTS $8M4 PC AT. XT PS/2 or compalible with a minimum of $12Kb RAM, a hard disk, MS-DOS 
20 or later a LaserJet Pius. Serves Hl of compatible printer with 512Kb of printer memory 

eae vy 


CIRCLE 299 ON READER SERVICE CARD 





SWFTE International, Ltd 128-D Senatorial Drive, Greenville, De 19807 


First Looks 


IBM Software an Oxymoron? 
Current Proves No 





If the mention of IBM and soft- 
ware in the same sentence 
makes you smirk, be prepared 
to change your mind-set. Fol- 
lowing Xerox's example, IBM 
has set up a division to acquire 
the rights to and market third- 
party software. If /BM Current, 
the first program to be released 
under this arrangement, is any 
indication of the products to 
come, you'll have to start asso- 
ciating IBM software with the 
words power, flexibility, and el- 
egance. 

A personal information 
manager that runs under Micro- 
soft Windows, Current orga- 
nizes information as sets of 
linked databases. Individual da- 
tabases that you set up are called 
categories. The $395 program 
comes with 11 predefined cate- 
gories, including ToDo, Pro- 
ject, and Appointment, and 
makes it a breeze for you to de- 
fine new ones and modify old 
ones. 
Current categories are limit- 
ed to 2,000 entries. Each cate- 
gory has records, which the pro- 
gram calls items, with a 
distinguished field called the 
item name. Links between cate- 
gories, called connections, are 


FACT FILE 





18M Current, Version 1.0 

IBM Desktop Software, 472 
Wheelers Farms R¢., Milford, 
CT 06460; (800) 426-7699 
Liat Price. $395 {including 
runtime version ot 

Microsoft Windows). 
Requires: Microsoft 
Windows-compatible 
computer and display. 

In Short: An intelligently 
designed personal information 
manager that!s easy to use and 
customize and that makes use 
of linked databases. 
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established through these item 
names. Current also offers 13 
field types, among them stan- 
dard types like text (which can 
have fields 500 lines long), 
date, telephone, and currency, 
as well as Windows-specific 
types like check boxes and 
Microsoft Excel cells. 

Current also offers a file- 
name type. If the filename has 
an extension linked to a pro- 
gram in your WIN.INI file, then 
you can launch that program 
while viewing the Current item. 
This makes Current an ideal ve- 
hicle for keeping track of Excel 
spreadsheets or Ami documents. 

The program also offers cal- 
culated fields and accepts im- 
ages. Images can only be pasted 
from the Windows Clipboard 
rather than loaded from disk. 
Since you can import both bit- 
maps and Windows Metafiles, 
you’ ll be able to paste into Cur- 
rent virtually any graphic you 
can load into or create in another 
Windows application. 

Current’a date and time 
fields have the smarts of Agen- 
da’s. If you tell Current that the 
date you wisb to record is a 
week from Thursday, it will un- 
derstand your intent and fill in 
the appropriate date. 

Setting up connections be- 
tween categories is easy. The 
items of one category become 
fields in another category, and 
you can make multiple assign- 
ments to a field. For example, 
you might have separate person 
and letter categories and relate 
them through connections listed 
as ‘‘letter sent to person’’ and 
**person receives letter.’’ 

When you make assign- 
ments between categories, a 
mouse click will bring up a list 
of item names from the other 
category. When you view acon- 
nected field with multiple as- 
signments, you can easily scroll 
through them all. You can view 
a diagram of the interrelation- 
ships between all your catego- 
ries and get a listing of all the in- 
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terrelationships of a given 
connection. 

Current shines in its report- 
ing capabilities, which it calls 
views. The program offers five 
kinds of views besides the dia- 
gram of connections: simple 
lists, Gantt charts, calendars, 
books, and reports. You can fil- 
ter all the views using up to four 
filters, with the filter options re- 
lated to the field type. 

A lovely touch lets you col- 
or-code calendars and Gantt 
charts. For example, you could 
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Windows. And although Cur- 
rent’s database setup features 
are much more flexible than 
those of Packrat, its basic time- 
management offerings, like 
alarms and recurring appoint- 
ments, are more limited tban 
those of its competitor. 
Current's outliner, though 
useful for entering sketches for 
projects, is limited and not wor- 
thy of the rest of the program. 
Similarly, although Current in- 
cludes a telephone dialer, it 
lacks intelligent handling of 
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18M Current can display information in a variety 


of forma. 


open up two Gantt views of your 
tasks, one color-coded by pro- 
ject and the other by the individ- 
ual responsible for the project. 
Youcan print reports that use up 
to four fonts, choosing the fonts 
from the usual Windows font di- 
alog boxes. Although you can 
set calendar appointments for 
any time, the calendar display 
shows time in fixed (e.g., 15 
minute) intervals. 

The program has a form-let- 
ter module that includes a spell- 
ing checker. Since you can filter 
the category, you have at your 
disposal a powerful mail-merge 
engine which is marred only by 
the fact that each document can 
have only one font. 

While you can export a data 
file to disk, Current does not 
support DDE (Dynamic Data 
Exchange), so transparent mail- 
merge to full-featured Windows 
word processors won’t be possi- 
ble with Current, as it is with 
Polaris’s Packrat, another per- 
sonal information manager for 


your home area code or Centrex 
exchange, as well as other ame- 
nities that Hotline users have 
gotten used to. 

Current does use the Win- 
dows interface to good effect. 
An icon bar offers tools and 
views, and the program uses 
some niftily looking icons. All 
views, and many other objects, 
appear in windows that you can 
tag and later recall. 

Current's guide to Windows 
and its printed/on-line tutorial 
are excellent, but its reference 
manual is tedious. The manual 
looks long and forbidding, but 
that’s because its authors de- 
scribe even the simplest actions 
in eight separate steps. Often 
the steps listed for mouse and 
keyboard users are identical. 

IBM Current is an innova- 
tive, slick, and incredibly useful 
program that any Windows user 
will want. And if you don’t use 
Windows, it sbould provide you 
with yet another reason to use 
that operating environment. @ 






Tre ULTRA ADUANTAGE 


Complete MY System 
SLOosS 


Ultra Turbo 10 640 PSC includes all 
of the features described at right 
under photo PLUS: 

© 477/10 MHz Motherboard 

® intel 8088-1 CPU 

® 808741 Socket 

® 640K 120NS RAM 

® Two 5.25” 360K Floppy Drives 

© Dual Floppy Controller 

® Mono Graphics Card 

® 720 x 348 Amber Monitor 

© 150 Watt Power Supply 

© Serial, Parallel & Game Ports 

® Real time clock 

® 8 Expansion Slots 

* IBM® Compatible 


OPTIONS: MONO EGA VGA 
2 Floppy Drives $1095 $1495 $1575 
20MB 65MLS 1285 «1685 «1765 
30MB 65MLS 1315 1715-1795 
60MB 28MLS 1495 1895-1975 


Call Toll Free 1-800-435-2266 





Sitra 286-12 


© 6/90 MHz Motherboard 

© 512K 100NS RAM. 

® Intel 80286 CPU 

© Math Coprocessor Socket 

© Choice of 5.25" 1.2MB or 35° 144MB Floppy 
Dnve 

¢HDD/FDD Controller 1:1 

© 200 Watt Power Supply 

Norton $1117 

© 0 Wait State 

© Serial, Parallel 8 Game Ports 

© B Expansion Stots: 6-16 Bit & 2-6 Bit 

© Enhanced 101 Key Keyboard 

© PFS: First Choice Integrated Software 

© IBM® Compatible 


sBa7D 


OPTIONS: MONO EGA VGA 
One 1.2MB $7008 $7408 $1488 
20MB 65MS 1227 1627 1707 
OMB 65MS 1267 1667 1747 
40MB 28MS 1427 1827 1907 
BOMB 28MS 1607 2007 2087 
120MB 28MS 1748 2146 2228 


12 MHz Version (80 NS RAM) Add $99 
MHz Version wOne MB Add $375 










Uitra Adwantage Packages 


Compare our prices and features to other package offers. We know you'll 
agree the Ultra-Advantage™ is the most complete package avatlable— 

at the most competitive price. Don’t settle for less! All UltraAdvantage™ 
packages are IBM® compatible and include these features: 


© SEIKOSHA SP 1600 Dot © PFS: First Choice © MS-DOS 41 w/GW Basic 
Matrix-Printer Featuring: Integrated software with © 1,400 Sheets Micro Pert 
160 CPS draft/40 CPS Ward Processing, 20 Ib. Continuous Feed 
NLQ parallet interface, Graphics, Spreadsheet Paper 
auto sheet load, tractor and Database programs © 10 DS/DD Sony Diskettes 
feed and 2.3K standard * Genius Mouse with © 6 Foot Printer Cable 
buffer Dr. Halo It Software © UL Listed Surge Protector 


GSitra 286-20 


© 8/20MHz Motherboard © 10/25 MHz Motherboard © 6/33MHz Motherboard 
© IMB BONS RAM PEEESD 0 1MB BONS RAM SPEED 6 imp 3281 ONS RAM a 
tel 80386-20 Double Sigma CPU © 80366-25MHz Intel Double Sigma CPU ©80386-33MHz Intei Double Sigma CPU 
© Math Coprocessor Socket © 80387 Co-Processor Socket ©80387:33 Co-Processor Socket 
© Choice of 5.25" 1.2MB or 3.5" 144 MB Floppy © 3167 Weitek Co-Processor Sorket © 1167/3167 Weitek Co-Processor Socket 
Drive © Choice of 5.25° 1.2MB or 35° 144MB Floppy © Choice of 5.25" 1.2MB oc 35° 144MB Floppy 

*HDD/FDD Controller 1:1 Drive Drive 

© LED Power and Turbo Indicators ¢HDD/FDD Controller 1:1 °HOO/FDD Conmeller "E | 

© 200 Watt Power Supply © 200 Watt Power Supply © 200 Wart Power Suppl 

© Norton $123.0 © 64KB Dir Mapped 25NS SRAM Cache Memory © 32K 3SNS Static RAM Meche 

© 1 Parallel and 2 Serlal Ports © Write Back Cache Design © Direct Map or 2 Way Associative Cache 

© Sixteen Level Interru ® Norton $1310 ® Norton SI 401 

© Seven Channel DMA Sor Disk and Special WO © Landmark Speed Test 435MHz V0.99 © Landmark Speed Test $8.7 MHz 

Expansion Slots: 2-32 Bit, 5-16 BiIB 1-8 Bit © MIPS $)6.2 © MIPS $1 7796 
hanced 101 Key Keyboard © 1 Parallel and 2 Serial Ports © Phoenix BIOS 
‘S: First Choice Integrated Software © Sixteen-Level Interrupt Expansion Shots: 1-32 Bit, 5-16 Bit B 2-8 Bit 

© IBM® Compatible © Seven Channel DMA for Disk and Special VO © 1 Parallel and 2 Serial Ports 

OPTIONS: MONO EGA VGA * BExpansion Slots, 1-32 Bit, 6-16 Bit B 1-8 Bit © Relocatible Video & System BIOS to RAM 
© On Board Battery Backup @EMS Memory Manager 

QreropPy SIAL Sze) Se enhanced. WTIR=y Keyboard © Enhanced 101 Key Keyboard 

80MB 26MS 2587 2987 3067 —-° PFS: First Choice Integrated Software © PFS: First Choice Integrated Software 

T20MB 28MS Fa 3128 3208-8 IBM® Compatible ¢1BM® Compatible 
OPTIONS: MONO EGA VGA OPTIONS: MONG EGA VGA 
One Floppy $2598 $2998 $3078 One Floppy $3598 = $3998 $4078 
40MB 28MS 3027 27 3507 40MB 28MS 4027 4427 4507 
8OMB 28MS 3227 3627 3707 80MB 28MS 4227 4627 4707 
T20MB 28MS 3338 3738 3618 120MB 28M$ 4338 a7 4618 


Oirra-Maxn 286-25 


Fire ULVSS 


MADVUANHTAGE Complete 
286 System nyztO ADB 


88,595 


Ultra 286-10 includes all of the 
features described at left under 
photo PLUS: 

© 6/10MHz Motherboard 

® Intel 80286 CPU 

© 512K 100NS RAM exp. to IMB 
® 117 Norton SI 

© $1225 20MB 65MLS Hard Drive 
© 5.25” 1.2MB Floppy Drive 

© HDD/FDD Controller 1:1 

® Mono Graphics Card 

© 720 x 348 Amber Monitor 

© 200 Watt Power Supply 

© 0 Wait State 

® Serial, Parallel & Game Ports 

® Real time clock 

® 8 Expansion Slots 


© Enhanced 101 Key Keyboard 

* IBM® Compatible 

OPTIONS: MONO EGA __VGA 
20MB 65MLS $1595 $1995 $2075 
40MB 28MLS 1795 2195-2275 
80MB 28MLS 2005 2405 = 2485 
120MB 28MLS 2136 2536 4=- 2616 
12 MHz Version Add $99 
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Rated #1 by Corporate University » Government « Small Business 


Oitra-Max 2826-32 


SL . — S == 


Corporate Showroom 11968 Dorsett Road, 


Maryland Heights, Missouri 63043, 314-991-1968, 


FAX: 314-991-047 Distribution—2600 N. 


Broadway, St.Louis, Missouri 63102, 314-621-4999 


Information and Missouri orders cail 
314-991-1988, Customer freight and handling 
FOB. St.Louis, Mo, Non credit card orders 
shipped UPS COD. Prices subject to change. 
Minimum order $25. 


* All systems include 1 Year Warranty 

© If you are not 100% satisfied with your purchase, return it to us within 30 days 
and we will refund your money? 

© EXTENDEO WARRANTY and ON-SITE SERVICE now available. Please call for 
detalis. 

* ULTRA-COMP® carries a complete selection of peripherals: including 


modems, drives, monitors, keyboards, cables, /O cards and printers. Call or 
write for FREE catalog. 
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Some systems photographed with optional extras 
“Subject to 15% Restock fee 

IBM, 1BM PC XT, & IBM PC AT are trademarke ot 
International Business Machines. 
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The 
ProSpeed’ 386 


desktop PC. 








In the past, people who were 
serious about their computers 
have had a serious dilemma. 

They could either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and connectivity 
capabilities. 


But never could they find a 


GC Computers and Communications: 


computer flexible enough to 
give them both. 

Until now. With the ProSpeed 
386 from NEC. 

As you'd expect from a pow- 
erful 386 desktop, it runs at 
a swift 16MHz, has seven 
expansion slots and up to four 
drives. So it can handle 
anything you throw its way. 


And when you want to take it 


To understand 
its massive 
power, 











on the road, it’s still a bigh- 


powered computer. The laptop 
unit is available with either a 40 
or 100MB hard disk. It’s also 
battery operated and has up to 10 
megabytes of memory. There's 
even a paper-white Monograph 
screen with VGA text/EGA 


graphics resolution that pro- 


you have 
to take it 


apart. 
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vides the readability and bays as well as the capacity the price isn’t a hassle either. 

graphics capabilities of a for four full-sised cards. So in So If you'd like us to continue 

full-sized CRT. a matter of seconds, you're taking the ProSpeed 386 apart, 
All this and total connec- fully integrated back into your call NEC Home Electronics (USA) 

: tivity capability, too. When office. Ine. at 1-800-FONE-NEC. 

you want to turn it back No manual reconfiguring. Or, if you'd like to dissect 

into a desktop, you merely No phone lines to connect. it yourself, call for product 

slide the computer into a No cable hookups. literature at 1-800-826-2255. 

unique Docking Station” that What's more, for a computer In Canada, call 1-800-268-8997. 

never leaves your desk. It with this kind of flexibility, m~ — : 

contains two standard drive 4 » 
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Youre on 
a crash course. 
Let Verbat 








calor diskettes for eosy organizing. Continuing 
rbatim’s histary ot providing new products 
ake! iimeislc ia elaine 

So stay on course. Let Verbotim bock up all 
kere) ome mance (rele oe ae —ieelismee!| 
'0-538-8589. 


Even foster thon your doto hos been stored, 
)ReelsmelixoleeemulielsekeUl mare ele (oRaien 
ifoligelstekele lo cminelen ia Aen =the) elec 4 
up your data with Verbatim* 

Verbatim offers a line at products unique 
in sofeguarding dato. Like its exclusive DuPont 
Teflan” coating. And DatoHold™ onti- static 
liners. Plus, a technologically advanced 
manutacturing process that assures every 
diskette is pertect. 

Verbatim wos also first to offer factory 
farmatting to save yau time. And litetime 
warronties an every product. There are even 


*Tetion isa DuPont registered trademark. 


Verbatim 


—— A Kodak Company 
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First Looks 


$399 Atari Portfolio Takes 
On Hand-held Poget PC 


HANDGON 
by Jonathan Matzkin 


Atari’s hand-held computer, the 
Portfalio, is an entirely new 
kind of personal productivity 
tool. Far more powerful than 
mere organizers like the Sharp 
Wizard and the Casio BOSS, 
the Portfolio is a serious com- 
puter that fits in your pocket. 
But you won’t have to remove 
all the cash from that pocket to 
make room for it. 

Comparisons to The Poget 
PC (see First Looks, PC Maga- 
zine, November 14, 1989, page 
33) seem natural at first glance, 
since the Portfolio is almost 
identical in size (1 by 7.87 by 
3.87 inches (HWD) with the 
screen folded down) and weight 
(1 pound) and offers some of the 
same design innovations and ca- 
pabilities. But a closer look re- 
veals differences as well as sim- 
ilarities. 

Unlike the Poget, the Portfo- 
lio isn’t fully DOS-compatible, 
and at $399, it costs a small 
fraction of the Poget’s hefty 
$1,995 price. But Atari’s de- 
signers have tom a few pages 
from Poget’s book. The Portfo- 
lio runs on ordinary AA batter- 
ies, like the Poget, and uses stat- 
ic RAM for its 128K standard 
Memory, just as the Poget uses 
SRAMs for its 512K comple- 
ment. Both machines keep 
memory live when they are 
powered down, so you can pick 
up where you left off in an appli- 
cation with the touch of a key. 

If it senses no activity for a 
few minutes, the Portfolio pow- 
ers down into standby mode. 
The screen goes blank, but the 
contents of memory remain in- 
tact. The screen flickers to life 
every 2 minutes, when the Port- 
folio checks to see if it needs to 
sound any of the user-configur- 
able alarms associated with the 
built-in appointment diary. This 
active approach to power man- 
agement mirrors techniques 
used by the designers of The Po- 
get PC. 


Both machines can execute 
software in ROM, which 
stretches their relatively small 
memories. Battery-backed 
SRAM card drives take the 
place of floppy disk drives; the 
Poget comes with two such 
drives, while the Atari sports 
only one, located on the left side 
Of its case. 


For its 
surpriaingly low price ($399), 
the Atasi Portfollo offera 
conalderable eomputing 
power. The Portfollo’a 
bullt-in applicationa are 
tile-compatible with many 
DOS programs. 


A peripheral connector on 
the right side of the 8088-based 
Portfolio’s case accepts a paral- 
lel ($49.95) or serial ($79.95) 
port module. Both of these op- 
tions will be required equipment 
for PC users—the parallel port 
is necessary for use of the Port- 
folio’s ROM-based file-transfer 
software, and the serial port is a 
prerequisite for use of amodem. 

Unlike the Poget’s 80-by-25 
display, the Portfolio’s LCD 
screen supports 40 columns by 8 
lines. A setup option lets you 
run some standard 80-by-25 
software by windowing the 
Portfolio’s smaller screen 
around the full-sized display. 

Unfortunately, the Portfo- 
lio’s display daesn’t support 
any of the usual PC graphics 
standards. It also lacks support 
for the flashing, underline, and 
higb-intensity character attri- 


butes of the IBM MDA stan- 
dard. The Poget’s CGA sup- 
port, by contrast, gives it access 
to a wide variety of DOS soft- 
ware. The Portfolio does have a 
graphics controller, the Hitachi 
HD61830. Atari says it is work- 
ing with several software ven- 
dors to develop card-based ver- 
sions of popular PC applications 
that will run on the Portfolio. 

In the meantime, you can 
transfer DOS applications to the 
Portfolio’s memory cards and 
run them, subject to the sys- 
tem’s limitations. Since the 
largest storage card so far avail- 
able holds 128K ($199.95; 32K 





card, $79.95), most serious PC 
applications are disqualified. 
Only character-based applica- 
tions will run, since the Portfo- 
lio doesn’t support PC graphics. 
And to run successfully, appli- 
cations must only make stan- 
dard DOS and BIOS calls. 

We did find some small 
DOS programs, including a text 
editor, that run on the Portfolio, 
but it really isn’t intended as a 
DOS clone. The ROM-based 
DIP operating system is written 
to closely mimic DOS 2.11, so 
DOS users will be instantly fa- 
miliar with the majority of the 
operating-system commands. 
You format disks, list directo- 
ries, and copy files exactly as 
you would on a true-blue PC. 

Even without the future soft- 
ware support that Atari prom- 
ises, the Portfolio is immediate- 
ly useful. The system’s ROM- 


based standard applica- 
tions—an editor, a spreadsheet, 
a calculator, an address book, 
and an appointment diary—pro- 
vide considerable productivity 
right out of the box. 

The editor reads and writes 
plain ASCII files, which makes 
it aconvenient adjunct to a wide 
variety of desktop word proces- 
sors. It lacks modem amenities 
like spell checking, but it does 
offer basics like word wrap and 
search-and-replace. 

The 127-column-by-255- 
row spreadsheet reads and 
writes .WKS files, so you can 
cart around chunks of your fa- 
vorite spreadsheet. As with the 
editor, features and functions 
are limited, but the basic com- 
ponents are there. 

It’s impossible to talk about 
the Portfolio’s software without 
discussing the quality of the 
screen and keyboard; both are 
quite usable. The screen’s size 
and its limited display width and 
depth are problematic, but those 
don’t hurt the quality of the im- 
age. The high-contrast charac- 
ters are bright and legible. 

The Portfolio’s keyboard is 
too small for most people to 
touch-type on, but the QWER- 
TY layout and excellent feel 
make two-fingered typing quite 
viable. The keyboard should not 
prove a hindrance in most note- 
taking or data-entry situations, 
but volume typing would be no 
picnic. 

The Atari Portfolio is the 
first serious palm-top computer 
that fits in a leather portfolio and 
doesn’t require you to liquidate 
your stock portfolio in order to 
afford it. t 


FACT FILE 





Atari Portfolio 

Atari Computer, 1196 Borregas 
Ave., Sunnyvale, CA 94088: 
(800) 443-8020. 

List Price: Atari Portfolio, 
$399; optional senal port, 

$79 95; optional! parallel port, 
$49 95. 

in Short: Aten’s 1-pound hand- 
held Portfolio offers some of the 
same design innovations and 
capabilities of the considerably 
more expensive Pogat PC, but 
it isn't tully DOS-compatible. 
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First Looks 


Adobe Streamline Converts Scanned 
Bitmaps to Editable Vector Images 


HANDS ON 
by Edward Mendelson 

Of all the raw materials of desk- 
top publishing and presentation 
graphics, scanned images are 
the rawest. You can’t change 
the scale or proportions of a 
scanned bitmap without sacri- 
ficing clarity and detail, and the 
scanning process itself invari- 
ably distorts and degrades the 
original image. 

Adobe Streamline, from 
Adobe Systems, is the first pro- 
gram for the PC that automati- 
cally converts scanned bitmaps 
into vector images—patterns of 
lines and curves that can be 
scaled or modified without loss 
of quality. This $395 Microsoft 
Windows application takes in 


print. Using Corel Draw! or Mi- 
crograjx Designer, you can also 
export Streamline-converted 
images in formats that can be 
printed by non-PostScript print- 
ers. 

The task of converting 
scanned images could scarcely 
get more streamlined than it is in 
Streamline. Unlike the auto- 
trace function in /iustrator and 
similar programs, which make 
you click on individual graphi- 
cal elements to be traced one by 
one, Streamline traces and con- 
verts a whole image while you 
wait. You simply click on the 
name of the .PCX or TIFF file 
you want to convert and then 
walk away from your computer. 
After 1 to 10 minutes, depend- 
ing on the complexity of the im- 
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File: 1660N16,PCx 
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As it converta a bit-mapped image into vector format, 
Streamline diaplaya the pereentage completed. 


-PCX or TIFF files and sends 
them out again in any of three 
vector formats: Encapsulated 
PostScript, Adobe Illustrator’s 
.Al format (also usable with 
Corel Draw!), and Micrografx 
Designer’s .DRW format. 
Using Adobe Illustrator, 
Corel Draw!, or Micrografx 
Designer, you can modify con- 
verted images so that, for exam- 
ple, an irregular ellipse on a 
scanned image becomes a per- 
fect circle when you're ready to 


age and the speed of your ma- 
chine, you can return to find the 
converted image displayed on 
your screen and the converted 
file stored on your disk. If you 
click on a group of filenames, 
Streamline will convert a whole 
directory’s worth of images 
while you have a second cup of 
coffee. 

That's all you need to do if 
your scanned images take the 
form of irregular filled out- 
lines—the kind familiar from 
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woodcuts or from drawings 
made with a broad brush or soft 
pencil. Streamline converts im- 
ages like these with often stun- 
ning accuracy. 

The results tend to be less 
stunning when you use images 
that consist of fine lines or a 
mixture of fine lines and filled 
outlines, and the job of conver- 
sion tends to be trickier. With 
such images, you have to tell the 
Adobe Streamline program 
which of its three built-in con- 
version methods to use, and you 
have to make fine adjustments 
to the way the program uses 
those methods. The result will 
often be an imperfect compro- 
mise between truth to the large 
form of an image and accuracy 
in its small details. 

Streamline employs either 
an Outline method of conver- 
sion, a Centerline method, or a 
combination of the two. The 
Outline method, which you'll 
probably use most often, con- 
verts a bitmap by tracing a line 
around cach of the black or 
white regions of the image and 
then filling in the outlines with 
black or white to match the orig- 
inal. You can adjust the *‘noise 
level”’ to ignore small imperfec- 
tions in the scanned image, but 
this technique also sacrifices 
fine detail. With some recalci- 
trant images, no setting yields 
ideal results. 

You use the Centerline 
method for scanned images of 
line drawings. This method 
works by tracing lines down the 
center of the lines in the bitmap 
instead of around shaded areas. 
An option menu lets you tell the 
program to smooth out small ir- 
regularities in the lines or to fol- 
low every twist and turn. If the 
program tries to follow the 
twists, the converted lines 
sometimes show extraneous 
““teeth’’ or similar artifacts that 
you'll have to eliminate with a 
drawing program. 

With images that include 
both lines and filled areas, you 
choose the combination meth- 


FACT FILE 





Adobe Streamiine 

Adobe Systems Inc., 1585 
Charleston Rd., P.O. Box 7900, 
Mountain View, CA 94039- 
7900; (800) 344-8335. 

List Price: $395. 

Requires: 640K (expanded 
memory required for images 
larger than 20 square inches}, 
hard disk, Microsoft Windows 
2 09 or later, OOS 3.1 or later. 
in Short: The PC's only 
automatic program tor 
converting bitmaps to vector 
Images. Highly effective. but 
many converted images will 
need editing ina drawing 
program. 
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od. This can be problematic if 
any of the filled areas become 
narrow, because the program 
treats those narrow regions as 
lines. The resulting image will 
have some abrupt shifts from 
outline to line that can require 
tedious editing. 

You can’t solve these prob- 
lems by converting different ar- 
eas of a single image with dif- 
ferent methods or settings. 
However, you can select a rect- 
angular area from a larger image 
and convert it separately. With 
time and patience, you could 
convert parts of an image into 
separate files and then recom- 
bine them using a drawing pro- 


Streamline gets confused 
when tackling regions bounded 
by closely adjacent parallel 
lines, which it converts as non- 
parallel. When converting a bit- 
map of the PC Magazine logo 
that had been created in a paint- 
brush program, Adobe Stream- 
line tapered the vertical lines on 
the M and N. Adobe’s technical 
support staff, which hadn't en- 
countered this problem before, 
suggested option settings that 
reduced the effect but didn’t 
eliminate it. 

Adobe Streamline some- 
times seems to get things back- 
wards: Ctrl-O brings up the 
Convert menu, while Ctrl-C 
brings up the Options menu. 
But when you want to get things 
backwards, by inverting a black 
on white image to white on 
black, Streamline is clever 
enough to oblige. rT] 










Systemizing 
The truly universal LAN alternative... 


The Systemizer SC - features memory resident 
printer controller, s ang, EMail and file 
transfer For ail i Me ® PC's and compatbles 





Tha Systermzer Pius - external, 
self-contained networking module, spooler, 
E-Mai-box Works with almost every 
Computer known to man! Includes ‘special 
| Provisions for plotters Other external 
modats also available 












any unshielded 
foursmire cable 










fxampie 17 mucros, of various brands, plus a maintrame. oll sharing 


inters, data and E-Mail via 
Systamuzing Note how some PC's on a tokan-ning LAN are also part o LAN 


the Systernizer 


Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of the world's largest corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thou- ¢ Guaranteed software/hardware compatibility. 
sands are already in use. The new Systemizer SC —_—® Ability to mix PC's, LAN's, mainframes, laptops. 

is the latest model in Applied Creative Technology's « Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what ¢ 5 min. user training with no support neaded after. 


95% of corporate computer users want from a ¢ Flexibility, readily accomodates growth and changas. 
Local Area Network— at far less cost and com- ¢ Distributed processing for high speed and reliability. 
plexity, and yet with much more versatility. And with the new SC, everyone can afford to Systemize! 
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A Division of Applied Creative Technology Inc. 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
(214) 739-4200 
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First Looks 


Norton Builds Alternative to 
Lotus Express, File Transfer 
Into Commander 3.0 


by Lori G 


Rather than merely tweaking 
The Norton Commander’s DOS 
shell, Peter Norton Computing 
has added major new enhance- 
ments to this handy program 
that even the most jaded user 
will appreciate. 

Version 3.0 ($149) offers a 
spruced-up main shell that in- 
corporates additional file view- 
ers and integrates them into a 
Quick View that lets you see the 
contents of files in one panel as 
you scroll through the list in the 
other panel. You can zoom in on 
files and search for text strings 
within them. 

Another new addition, Com- 
mander Link, lets you perform 
serial file transfers between two 
machines. Although it’s not as 
full-featured as dedicated file- 
transfer packages, it’s perfectly 
serviceable—as well as one less 
package to learn and install on 
your laptop. 

The last new feature, Com- 
mander Mail, offers Lotus Ex- 
press sufferers an alternative for 
handling their MCI Mail com- 
munications—it can handle bi- 
nary file transfers over MCI, 
one of the few advantages that 
Express has over generic com- 
munications packages. 

Unlike Express, Command- 
er Mail lets you attach groups of 
files to messages without hav- 
ing to type and retype long path- 
names. You merely select the 
files and choose Send Files from 
the menu. 

The driver that controls 
background polling uses less 
than 95K, almost half the mini- 
mum RAM required by the 
combination of Lotus Express 
and Lotus Metro. Messages can 
be fetched and sent at scheduled 
times or on demand. 

Lamentably, Commander 
Mail has several major flaws: if 
it receives an error report from 
MCI while sending a message, 
it downloads the error message 





and aborts the operation without 
sending or receiving the rest of 
your mail. Also, when sending 
groups of files, a bug truncates 
any list of more than approxi- 
mately 70 characters. 

Nor can it handle frequently 
used distribution lists—you al- 





The Norton Commander now haa real on-ilne help, 
complete with dlagrama and manual referencea. 


ways have to select addressees 
from one long, unsorted address 
book. 

Although Commander Mail 
has an In Box for downloaded 
messages, it doesn’t have the 
equivalent of Drafts, Sent, or 
Outgoing folders. This is a nui- 
sance, but since messages are 
organized into corresponding 
subdirectories and saved in files 
named for the sender or recipi- 
ent, they can be easily viewed 
and edited using the shell. 

The Norton Commander is a 
good, very flexible DOS shell 
that gets better all the time. 
Adding Commander Mail was 
an ambitious task. Once its pro- 
grammers smooth out the wrin- 
kles, Commander will graduate 
to the ‘‘software I can’t live 
without” category. a 
List Price: The Norton 
Commander, Version 3.0, $149. 
Requires: 178K RAM (to load; 
13K when resident). Peter 
Norton Computing Inc., 100 
Wilshire Blvd., Santa Monica, CA 
90401 ; (213) 319-2010. 
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Switch-It Exchanges Applications, 
Alleviates RAM-Cram 





If you don’t need the fancier ca- 
pabilities or the configuration 
headaches of a full multitasking 
environment, take a good look 
at Switch-It. Using only 26K of 
RAM, this program lets you 
switch between running appli- 
cations and helps alleviate 
RAM-cram by letting you put 
pop-up notepads, calendars, 
and other TSRs in their own 
workspaces. The package, 
which includes a cut-and-paste 
utility and a DOS command- 
line editor, costs $79.95. 
Simplicity is the operative 
word here, starting with the in- 
stallation program, which scans 
your hard disk for the programs 
it recognizes. There aren’t 
many, but installing a program 
that isn’t on the list is almost as 
easy. Using a separate configu- 
ration program, you simply 
specify the program, the 
amount of RAM it uses, the ini- 
tial directory, the hotkeys, and 
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whether to swap it to expanded 
memory or disk. 

Switch-It is just as easy to 
operate. You can switch to an 
application either by pressing its 
hotkey or by hotkeying to the 
Switch-it menu and selecting 
the application from there. If the 
application isn’t running when 
you select it, Switch-dt will start 
it up for you. 

Switch-It offers little in the 
way of options to enhance per- 
formance. You can choose to 
swap any task to expanded 
memory, but only if there's 
enough room for the entire 
workspace—olherwise, the 
program swaps to disk. This is 
naturally much slower, so you 
need to conserve expanded 
memory for your most impor- 
tant applications. But if you 
trim the size of your workspaces 
as much as possible and swap 
infrequenily used applications 
directly to disk, you’ll find this 
design adequate. 

Switch-It proved remarkably 
free of glitches. You may need 


to learn a few tricks with batch 
files, and you should be careful 
to load network shells and back- 
ground communications pro- 
grams before Switch-It, other- 
wise you may swap them out 
and leave your session hanging. 
But with conventional applica- 
tions and TSRs, we found no 
significant problems. 

Switch-It doesn’t run multi- 
ple tasks simultancously like 
DESQview, and it can’t swap in 
background processes like 
Headroom. But by sticking to 
the basics, Switch-/t turns out to 
be both casier to set up and more 
reliable to use than these more 
sophisticated alternatives. You 
may find it a more practical 
choice. a 
List Price: Switch-it, $79.95 
Requires: 256K RAM, DOS 2.1 
or later; hard disk and/or 
expanded memory recom- 
mended. Better Software Tech- 
nology Inc., 55 New York Ave., 
Framingham, MA 01701; (508) 
879-0744. 
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SoLong, Iedium 


hy waste time doing your finances? 

Quicken slashes time and effort 

every month...perfectly organizes 
your finances...and provides instant insight 
into your money matters. 


Breeze Through Financial Chores 

Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 
ing to bookkeeping... .reconciliation to reporting. 
Quicken does in minutes what used to take hours. 

Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFree? the nation’s electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 


A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 

finances. Imagine always knowing how much 
money you have...and exactly where it's going. 
At the press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 
Net Worth, Job Costing, and more. 


The World's #1 Best Seller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) 
says, “Quicken is about as = ! 
good as software gets— 
powerful, affordable and 
easy to use” Broadway 
playwright (“Mame”) Robert 
ornerean E. Lee remarks, “This astonishingly 
simple program...is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping” 
No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you're up and 
running in minutes. That's because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn’t 
change how you do your finances, < 
only how fast you finish them. 2 


Powerful Business Features 
Over halfofQuicken'’scus- 
tomers use it for small business { 
bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash Now, and tracks A/R,A/P, payroll, jobs, 
clients, properties, and more. 
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SPECIFICATIONS. 
Software Competibitity: Imports from Check. Free and 
ASCIL Exports to ASCII, Loms® 1-2-3? Symphony? 
Quattro? Excel® 


AILIBM® PC, XT, AT® PS/2? and 


Relax at Tax Time 

Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- NEW VERSION 3.0 
matically. In seconds, FAR MORE THAN A CHECKWRITER 
you can print an Quicken is now even easier, faster,and 
iternized list support- offers 50 new features, including, 
ing your deductions. * New credit card, cash, asset, and 
Plus, Quicken links liability accounts for a complete 
directly to top selling financial picture f 
tax software like Turbo | *Now combines information from all 
Tax* andJ.K.Lasser’s |, 2“ountsinto consolidated reports 
Your Income Tax? etdiNe 3 


Teports... 
* New wallet-size checks 


* Variable monthly budget report 
* Data import and export 


mary and Net Worth/Balance 


Apple tL lemurs see 9) 
CheckFree Electronic Bali Paysment Pays all bills. Works with 
all US. financial insiunons Modem and sofware required. 
Special offer available in the Quicken package A service 
of CheckFree Corporation. 


« Canadian dates and tax categories 
* Links with CheckFree™ the nation's 
electronic payment system 





Quicken is available at most computer and software stores, 


Hello, Quicken 


Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 


Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 






1) 


Ye want to say goodbye to hnancial hasshe and try Quicken. 

| es. ffm not completely satisfied, | may return it within 30 days 
for a full refund. Quicken Version 3 for (BM and compatibles, U5. $59 95, 
includes free shipping by sir California residents, please add sales tax. 

| For coupon orders, allow 10 days for delivery (longer to Canada). 

Mr / Ms. / Miss / Mrs. / Dr (please circle} 














Preferred payment method {check one) 
OCheck enclosed (no purchase orders or COD, please) 


| io 

| Address 

| cay Soe Zp 

Depts Fite 

| Quicken Version 3 for IBM and compatibles [1S'*disk © 3¥y"disk 
| 


OVisa OMssterCard OAmencan Express 

| carano Exp Date 

| Signature. 

| Mail to Or, call. 1-800-624-8742 in US. 
we and Canada for charge card orders, 

| rturt Current Quicken users. 

| S6Willow Place ‘To.upgrade, call the 800 number above 

| Menlo Park, CA 94025 GPCAlR 
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First Looks 





Deluxe Paint ll Enhanced 
Gains Better Presentation 
And Export Capabilities 


HANDS ON 
by Luisa Simone 


If you want to create elegant 
paintings, you'll need sophisti- 
cated tools. Deluxe Paint I] En- 
hanced, the newest version of 
Electronic Arts’ powerful paint 
program, Deluxe Paint II, gives 
you plenty of these. In addition, 
the $129.95 package offers 
somewhat-improved presenta- 
tion and file-export capabilities, 
addressing—but not eradi- 
cating—some of its predeces- 
sor’s weaknesses. 

A utility new to Deluxe 
Paint, Gallery, lets you present 
your paintings in a runtime 
screen-show format. You can 
shuffle handy thumbnail sketch- 
es of your graphics on-screen to 
fine-tune the sequence of the 
show. Unfortunately, limited 
scripting capabilities restrict 


7 Picture Brush Techniques Stenctt Font Mise. Preferences 


image to the next. 

Desktop publishers will ap- 
plaud Deluxe Paint’s new- 
found ability to read and write 
-PCX files. However, the ancil- 
lary conversion program pro- 
duced erratic results when we 
translated images to and from 
TIFF format. Exported images 
worked flawlessly with Page- 
Maker as long as we converted 
colors to black and white. When 
we attempted to retain colors or 
shades of gray, we received an 
“*Invalid file format’’ error 
message. 

If you’ve used Deluxe Pain 
Il’s impressive toolset, you 
might not think Electronic Arts’ 
designers could improve it. 
They have. Left-drag on most 
items in the toolbox, and sec- 
ondary-level icons pop up, giv- 
ing you access to such features 
as rotatable ellipses, variable 





Deluxe Paint If Enhanced'a sophisticated gradient-fill 
options let you create more-reallatle Imagea. 


your use of the seven special-ef- 
fect transitions the program pro- 
vides. You must either choose 
one effect for the entire show or 
allow the program to select ran- 
domly from the various fades, 
zooms, and vertical blinds as it 
automatically segues from one 


brush tips, dithered colors, and 
16 customized gradient fills. 
Deluxe Paint II Enhanced 
makes spectacular use of those 
gradient fills. You can control 
the amount of dithering, the di- 
rection of the color flow, the 
starting point, and whether or 
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not the fill will follow the con- 
tours of a shape. I especially 
liked the brush-wrap feature, 
which distorts a multicolor cus- 
tom brush so that it follows the 
outline of irregularly shaped ob- 
jects, thus creating startling 3-D 
illusions. 

Although the wisely reorga- 
nized menu makes it easier to 
find standard painting features, 
the newest effects—contrast, 
translucence, and anti-alia- 
sing—are in the Miscellaneous 
menu, an illogical location. 
These effects really shine only 
when you have access to 256 si- 
multaneous on-screen colors. 

To tap all this power, you'll 
need every ounce of extended or 
expanded memory your system 


can muster. Without extra 
RAM, functions like stencils 
and brush transformations gen- 
erate more memory error mes- 
sages than they do paintings. 
Deluxe Paint Il Enhanced is 
not a program to buy for its ease 
of use. With more features than 
its closest competitor, PC 
Paintbrush IV, the program 
takes real effort to learn. But the 
results it lets you achieve are 
well worth the trouble. CT 
List Price: Deluxe Paint if 
Enhanced, $129.95. Requires: 
640K RAM, graphics adapter, 
mouse, DOS 2.11 or later. 
Electronic Arts, 1820 Gateway 
Dr., San Mateo, CA 94404; (415) 
§71-7171. 
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TreeSaver Reduces Paper 
Consumption, Print Time 


HANDS ON 
by Michael Holmes 
and Bob Flanders 


Discoversoft’s TreeSaver in- 
vades territory previously occu- 
pied by photocopiers. The 
$89.95 program reduces the 
size of print and graphics, al- 
lowing you to squeeze more in- 
formation onto a single page. 

TreeSaver compresses 
graphics up to 75 percent by in- 
tercepting data sent to the print- 
er and translating it into PCL ap- 
propriate for the job. For 
printing character-based data, it 
uses its own tiny fonts. 

The works with HP 
LaserJet Plus, 500 Plus, Series 
Il, Series IID, or compatible 
printers and needs a minimum 
of 18K of RAM. If you have 
EMS memory, TreeSaver only 
uses about 900 bytes of DOS 
memory and anywhere from 
32K to 64K of EMS memory. 

TreeSaver offers four modes 
of operation. In Single mode, 
TreeSaver is transparent to the 
application, sending print codes 
through without translation. In 
Two-Up and Four-Up modes, 
the program prints either two or 
four ‘‘pages’’ per sheet of pa- 
per. In Scaled mode, TreeSaver 
reduces the image by a factor 
specified at setup. 

Each scaled page is printed 
on a single sheet of paper. All 


modes can be selected easily 
with programmable hotkey 
combinations. In addition, 
TreeSaver can print up to 218 
characters per line by 127 lines 
in portrait mode, or 289 charac- 
ters per line by 96 lines in land- 
scape mode. 

TreeSaver saves print time 
as well as paper. In one of our 
informal tests, a 12-page print 
job sent with the DOS COPY 
command took | minute, 44 
seconds in Single mode and just 
64 seconds in Four-Up mode. 

TreeSaver isn’t without 
shortcomings. In some network 
environments, the program isn’t 
invoked when printing to a net- 
work printer; it loads as usual 
but does not translate data sent 
to the printer. Also, TreeSaver 
doesn’t let you change startup 
parameters (such as the reduc- 
tion factors for Scaled mode) 
without unloading and reload- 
ing the program. 

Nevertheless, the savings in 
paper consumption and print 
time that TreeSaver affords far 
outweigh its minor problems. @ 
List Price: TreeSaver, Version 
1.01, $89.95. Requires: 18K 
RAM or 32K EMS; HP LaserJet 
Plus, 500 Plus, Il, IID, or 
compatible. Discoversott Inc., 
1516 Oak St, #307, Alameda, 
CA 94501-2958; (415) 769- 
2902. 
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3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 





Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 16 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 





In just seconds, you'll be transferring files in full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


OM-LINKIG 
LINKS SU-LINKHS WORKSTATION ANO- 
WORKSTATION WORKSTATION LASEA PRINTER SERVER 
















WORKSTATION AND. WORKSTATION 
OQT MATAIX PRINTER 
° 
. 3X-LINK16 
Pt Nd Through parallel port 
U 
s 
A 





3X-LINK16 
the LAN ALTERNATIVE! 


Phone: (800) 327-9712 





Connect up to 16 computers and printers 
without network nightmares. 


Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


Invisible E-Mail 


What's more, our built-in E-Mail feature lets you 
send messages in background mode,no extra E-Mail 
software required. 


The choice is yours : 


3X-LINK16 comes complete with 3 1/2" and 5 1/4" 
software diskettes, parallel connectors, and a 12 foot 
cable... all you need to connect two PCs for only 
$279. Additional stations can be added for $139 
each. 3X spooli6, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 

For more information or to order 3X-LINK16°® , 
contact your local dealer or call: 
iad =: 800-327-9712, or FAX: (201) 592-0908, 
— or in N.J.: (201) 592-6874 


TO PRINTER 
BEES 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
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CONVERGENCE COMMUNICATION 




















The Product Is Great, 
The Price Is Right, The Call Is Free. 





CPU 286 AND 386 STANDARD FEATURES: 


= 8 EXPANSION SLOTS 

® KEYBOARO SELECTABLE CPU SPEEO 

® FIVE HALF-HEIGHT ORIVE BAYS 

® 200W POWER SUPPLY 

® SYSTEM BOARD MADE IN US.A. 

® ONE YEAR WARRANTY ON ENTIRE SYSTEM & 18 
(MONTHS WARRANTY DN SYSTEM BOARD 


CPU 186 TURBO STANDARD FEATURES: 

® INTEL 16-BIT 806186 16MHz CPU 

» FULLY XT COMPATIBLE (8 EXPANSION SLOTS) 

= ZERO WAIT STATE MEMORY ACCESS (EMS V4 
SUPPORT} 

© 512K RAM (EXPANDABLE TO 2MB ON BOARO) 

© FLOPPY CONTROLLER SUPPORTS 360K, 720K, 
4.2MB OR 1.44MB ORIVE 

© 1.2MB OR 1.44MB FLOPPY ORIVE INCLUOEO 



















2 1MB RAM 

= AWARO BIOS 

® ZERO WAIT STATE MEMORY ACCESS 

© 1:1 INTERLEAVE FLOPPY/HARD DISK CONTROLLER 

® 1.2MB OR 1.44 FLOPPY DRIVE 

® 101-KEY TACTILE FEEQBACK KEYBOARO 

® 2 SERIAL PORTS, 1 PARALLEL PORT AND 1 GAME PORT 


































CPU 386SX _ Includes all standard features, plus: CPU 286/12 includes all standard features, plus: = 101-KEY KEYBOARD 
$ ® INTEL 32-BIT 80386SX CPU $ = INTEL 80286 12MHz CPU * 1 SERIAL AND 1 PARALLEL PORT 
1 095 2 1MB gl ge ela ay ON 795 = 1MB RAM {EXPANDABLE TO 4MB ® REAL TIME CLOCK WITH BATTERY BACKUP 
pace system BOAR}: 384K BIOS SHADOW sasic system «ON BDARD| © SUPPORTS 80187 CO-PROCESSOR 
© LIM EMS V4 DRIVER INCLUOEO™ = LIM EMS V4 SUPPORT #3 ACCESSIBLE HALF-HEIGHT DRIVE BAYS 
* SUPPORTS INTEL 00387SX ~ SUPPORTS 80287 C0-PROCESSOR = 1 HIDDEN 3-1/2" DRIVE BAY 
2 * SYSTEM BOARD MADE IN US.A. 
“seems able odo what other SX machines do: on © SPECIAL 10-YEAR-LIFE BATTERY = ONE YEAR WARRANTY ON ENTIRE SYSTEM & 
better end faster.” august 1999 “Don't pass over the GPU 286 12MH2.” —Sept 1989 18 MONTHS WARRANTY DN SYSTEM BOARD 
CPU 386/20 _ Includes all stendard features, plus: CPU 286/20 includes ali stendard features, ptus: CPU 186/16 This is the perfect upgrade for the 
« INTEL 32-BIT 80386 20MHz CPU © HARRIS 80286 20MHz CPU TURBO original PCa x class, meclenes. 
$] 495 © 1MB RAM (384K FOR SHADOW $995 * 1MB RAM (EXPANDABLE TO 6MB The CPU 186/16 Turbo is designed 
id RAM, EXPANDABLE TO 16MB DN BOARD $595 for duty as either a full-featured 
GASIC SYSTEM ON BD ARD} BASIC SYSTEM » 384K BIOS SHADOW RAM economicel stend alone PC or as a 
» LIM'EMS 44 SUPPORT K BASIC SYSTEM powerful executive LAN node It can 
= LIM EMS V4 DRIVER INCLUDED deliver six to eight times the compu- 
= SUPPORTS 80387-20 DR WEITEK ® SUPPORTS 80287 CO-PROGESSDR —_ting power of the IBM XT, and outperforms both the IBM 
CACHE MEMORY DPTONAL AT JOMH2 OR 12Mitz Model 20 as well as alder Als. 
s 
CPU 386/25 inches al standard features, plus: All of our computer systems are 100% 186 CONFIGURATION CHART 
INTEL 32-BIT 80386 25MHz CPU compatible with Novell, 3 COM, and (Add basic system price 10 the morttor/drwve 
$1,695 » MB RAM (384K FDR SHADOW SCO XENIX, so they can be added to commaleniol yatlichoke) 
asic system RAM: ae TO 16MB virtually every network. And since we ery vo 
» LIM EMS v4 SUPPORT are a Gold-Authorized Novell dealer, as 2OMB/65MS $385 $565 $850 
on » SUPPORTS 60387-25 DR WEITEK wee eS a and ne ey | uozs__$525 7005990 
3167 CO-PROCESSOR uthorized Dealers, our technical sta! <SpaGhl eas Wied oan 7] BE ICHG Ol CHBIAT Five 
® CACHE MEMORY OPTIONAL can help you plan and equip your 


“Only if you're flush with cash of restricted to buying from 
one of the well-known makers like IBM or Compaq should 


network system, including all necessary 


you pass up considering the CPU 386." —July 1989 hardware and software. <ee 


1@ MONTH WARRANTY 


MOTHERBOARO 





4(800)824-2936 


286 and 386 CONFIGURATION CHART 
(Add basic system price to the monitar/drive combination of your choice } 




















6 GT 18. QT 16 BIT 16 GIT 16 GIT 16 BIT 
MONO VGA MONO VGACOLOR SUPER VGA MONG VGAMONO VGACOLOR SUPER VGA 
720X148 G40X480 = 640X480 = BD0X600 F20XWE 640X480 = G40X450 —-BOOXE00 ‘ E 
ioua7ens $600 $660 $940 51,115 OMBrzaMS $4,280 $1,460 51,720 $1,865 In California: 1(800)662-6111 
SNEENS 635 5 BIS F107 31,250 «© AMOS 17,850 12,030 52,200 92,405 oe 
TIMMS $10 $990 $1,250 31,425 NS $2,250 52,430 52,690 52,865 
ees $860 $1,040 $1,300 51,475 “Special prices lstea available only with purchase of complete systems. 
Ee d technician will come to your location 
We offer FREE disk caching an n W P= a 
comprehensive diagnostic software as usually within 24 hours. | A Computer 
an extra bonus value with every system. ____ bustomer's Choice ) ll Products 
All of our systems are made in the We've been faithfully serving Q/ & United 
US. at our California factory and come «customers since 1984, providing top Cottemers Chace Sace 14 


12803 Schabarum Ave. Irwindale, CA 91706 
Inquines: (818}338-5959/ Technical support: (818}614-2367 
Sales: Mon-Fri 7a.m. to 6pm./Set 10am. to 3pm PST 
VISA, MC, American Express, personal end cashier's 


quality computers with excellent service 
and prices. 
That's why our products are 


with our comprehensive warranty or an 
optional on-site maintenance plan from 


GE Computer Service purchased by thousands of satisfied checks end PO.s welcome. 
Corporate and individual customers yen hc pen rah a tio 
across Americ: Or ewes 





If you do have a problem, a GE ica. 
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First Looks 


PrintVision 


Adds Page 
Preview to 
Existing 
Applications 





If your favorite software doesn't 
come with graphical page pre- 
view, you needn't resign your- 
self to printing endless drafts. 
Bloc Publishing Corp.’s 
PrintVision can add this feature 
to any application for $69.95, 
provided you have a Hewlett- 
Packard LaserJet, DeskJet, or 
compatible printer. 

PrintVision is a memory- 
resident program that intercepts 
and interprets the printer codes 
sent by your application. Once 
it’s loaded, PrintVision waits 
for its moment on stage, then 
pops up a graphical representa- 
tion of the page. 

You can zoom in on a sec- 
tion of the page using a fixed 
box that you move around with 
the arrow keys. You can print 
the page if you're satisfied with 
it, or you can proceed to the next 
page without printing. A pop-up 
menu lets you disable, reset, or 
uninstall the program. 

PrintVision’s main draw- 
back is that it can preview only 
one page at a time. This means 
you can’t scroll from page to 
page before printing, and be- 
cause the program doesn’t spool 
your print jobs, you have to wait 
for each page to finish before 
proceeding to the next. You also 
can’t print from the zoomed dis- 
play, and waiting for the un- 
zoomed one to redraw before 
printing is time-consuming. 

PrintVision handles fixed- 
pitch internal fonts and PCL 
graphics quite well, in spite of 
the relatively low resolution of 
the PC screen. Alas, the pro- 
gram is less adept with propor- 
tional fonts. The width tables 
supplied with the program sup- 
port only a selection of LaserJet 
font cartridges. And the pro- 
gram has only a limited range of 


screen fonts, so the text you see 
often doesn't look much like 
what you'll get. But it is good 
enough for preview purposes. 

Consider these other cave- 
ats. Since PrintVision monitors 
only parallel printer devices, if 
you have a serial printer, you'll 
need either to redirect the pro- 
gram’s output with the DOS 
MODE command or use 
PrintVision only for on-screen 
preview. And since it can only 
duplicate what's sent inthe print 
stream, downloaded macros 
and front-panel settings aren't 
recognized; you can, however, 
adjust the setup program for 
some printer defaults, as well as 
the symbol set and font car- 
tridge. 

Though it can't be as thor- 
ough as a print preview module 
built into an application, 
PrintVision works well on 
bread-and-butter jobs. Bloc 
Publishing is working on an up- 
dated version that supports Ep- 
son's 9- and 24-pin printers, 





PrintVision interprets the printer codes sent by your 
application, then pops up a graphical depiction of the page. 


IBM Proprinters, and LaserJet 
soft fonts. In the meantime, 
PrintVision is a handy tool for 
the LaserJet user. r 
List Price: PrintVision, $69.95. 
Requires: 64K RAM; Hercules, 
CGA, EGA, or VGA graphics 


adapter; Hewlett-Packard 
LaserJet, DeskJet, or 
compatible; DOS 2.0 or later. 
Bloc Publishing Corp., 800 SW 
37th Ave., #765, Miami, FL 
33134; (305) 445-0903. 
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CLINES/CTREE Reformats, 
Maintains C Source Code 


HANDS ON 
by Saivatore P. Ricciardi 


If you're looking for a way to 
keep your C source code neat 
and clean, Gimpel Software's 
CLINESICTREE may just do 
the trick. This $79.95 suite of 
development and maintenance 
tools specializes in the refor- 
matting and printing of C pro- 
grams and provides a number of 
methods for analyzing code. 
CLINESICTREE consists of 
three highly configurable pro- 
grams. CFORMAT will refor- 
mat your C program using any 
of several different coding 
styles. For example, you can 
specify that left and right braces 
should occupy a line by them- 
selves and be vertically aligned. 
CFORMAT will break lines 
where necessary. For instance, 
it can take a series of C state- 
ments that are combined on one 
line and split them into as many 
lines as are required while main- 
taining the correct indentation. 
This feature makes the program 
especially valuable for convert- 


ing other people's source code 
to the style that you prefer. 

A second included program, 
CLINES, prints formatted list- 
ings of C source code, using in- 
denting and outlining to indicate 
program constructs. Vertical 
lines are drawn to the left of the 
code to outline the beginning 
and end of a block, and exit 
points are marked, as well. This 
technique helps to bring out the 
structure of a program and is 
useful for spotting errors. 

CLINES supports the IBM 
block characters for vertical 
lines, or you can use ASCII 
characters if your printer 
doesn't support the full IBM 
character set. 

CLINES can print detailed 
cross-references, including a 
multifile cross-reference. Each 
symbol is listed, along with the 
filenames and line numbers in 
which it is referenced. Variable 
and procedure declarations and 
macro invocations are specially 
marked. You can embed titles 
and subtitles in comments with- 
in your code and have CLINES 


use them on page headings and 
in a listing index. 

CLINES can take its list of 
files to be printed from the com- 
mand line or from a file-list file. 
The program fully supports 
wildcards and handles several 
useful extensions. You can list 
filenames to be read but not 
printed or to be excluded. You 
can also select ranges within a 
file for processing. 

The third piece of the pack- 
age, CTREE, lets you create a 
number of useful reports based 
on the data created by CLINES. 
For example, CTREE can pro- 
duce a hierarchy tree report 
showing function calls and 
global variable usage. You can 
also request a report listing all 
functions that access a specified 
variable. 

A must for C programmers, 
CLINESICTREE will pay for it- 
self as soon as you use it tocon- 
vert someone else's code to 
your own style. Z 
List Price: CLINES/CTREE, 
$79.95. Requires: 384K RAM, 
DOS 2.1 or later. Gimpel 
Software, 3207 Hogarth Ln., 
Collegeville, PA 19426; (215) 
584-4261. 
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Here’s what PC Magazine says about Micro 
1 Power 386 Computers: 
May 30, 1989 

“When it comes to computers, you have to 
choose between price and performance, right? 
Meet the Micro | Power 386-16 ond Micro | 
Power 386-20, the nwo computers that are fast 
turning this belief into a misconception. 

Despite their low prices, the Micro } 
machines don't give up ony points in the 
performance orena...both models come 
complete with hardware memory cache, This 
no doubt helped the systems turn in impressive 
results on the memory bench-mark tests, each 
machine logged in times that often ploced it 
neor the top of tts class. 

.. . the low prices and superior performance 
of the Micro | machines makes them o bargoin 
you have to consider. 

In short: The Micro | Power 386 computers 
ore big on performance ond low on 
price... .these models may well represent some 
of the best values in their class." 


Feb. 28, 1989 

“I don’t know how it’s doing it, or why, but 
Micro I is bursting the biggest barrier 
to buying on 80386-based computer: price. A 
mere $1995 buys you the Micro | Power 
386-20--not just a system board in o case, but 
an entire computer system complete with hard 
disk and disploy. 

It's not just cheaper than any other 386 on 
the market, it’s cheaper than any 386SX, the 
IBM PSI2 Mode! 30 286 or even an equivalent 
seratch-built computer. ..the Micro | Power 
386-20 stands up admirably ogoinst the three 
times more expensive Compaq Deskpro 
386/20. .all the components that make up the 
Power 386-20 rank as first rate. . .the Micro 
1 Power 386-20 rates as the best buy around.”* 


How can we build the best quality systems 
on the market and offer the lowest prices of 
any major manufacturer? We design and build 
our computers in our Mesa, Arizona 
headquarters and sell them directly to our 
customers, avoiding computer store and 
“middleman” markups. Our volume and 
aggressive purchasing allows us to negotiate 
favorable contracts with our suppliers. And we 
don’t waste money on extravagant advertising 


COMPLETE SYSTEMS 


Includes hard drive and display monitor 


|16MHz 386SX| | 20MHz 386 25MHz 386 33MHz 386 


The best value 
386 available 


©90386-20 processor 

IMB, expands to 16MB 
°40MB, 28ms hard disk 
°65MB, 22ms desk add $225 
12MB 5%” Teac floppy 
12° monochrome monitor 


Buy a 386 
for a 286 a 


©80386-16SX pi 

#512K RAM, pea to 8MB 
°40MB, 28ms hard disk 
*65MB, 22ms disk add $225 
#1 2MB 5%" Teac floppy 
12" monochrome monitor 
eVGA color add $495 eVGA color add $495 
#101 Keytromics keyboard #10) Keytromcs keyboard 


1495 ‘1995 


I6MHz with 64K 20MHz with 64K 
cache add $785 cache add $595 


agencies, huge ad budgets or massive overhead 
like some of our competitors. 

The majority of our components are 
American-made, not only because of greater 
reliability and quicker delivery, but also 
because of better engineering and technical 
support. Every component used in a Micro | 
Power 386 is absolutely the highest quality 
available, even if it costs more than those used 
by our competitors. 

You don’t have to believe us; if you are not 
completely happy with your new computer or 
the service you received from us, you simply 
ask for a complete refund within 30 days of 
receiving it. No questions asked. 

Micro 1 has been a national leader in 
integrating high-performance, low-priced 
personal computers for corporate America, 
value-added-resellers and power users since 
1985. We have the expertise to solve your 
computing needs, whether they involve 
networks, XENIX, CAD, desktop publishing 
or other power applications. We specialize in 
custom configuring hardware and software to 
meet your specific requirements. 

Give us a call today and one of our System 
Engineers will be happy to discuss your 
requirements and price a system customized 
to meet your needs. Don't settle for anything 
less than the “best values in their class”. 
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The ultimate 
power tool 

©80386-33 
IMB, expands to 46MB 
32K cathe 
*6SMB, 22ms bard disk 
1 2MB Teac 
612" monochrome monitor 
VGA color add $495 
#101 Keytromcs keyboard 


3795 


Ask about the world's 
fastest 386-33 


The best combination 
of power and value 

980386-25 

*IMB. expands to 16MB 

*40MB, 28ms hard disk 

*65MB, 22ms disk add $225 


*L2MB 5%" Teac floppy 
#12" monochrome monitor 
*VGA color add $495 
#101 Keytronics keyboard 


2295 


paca with 64K 





4’ FREE TRW ONSITE SERVICE 
( LOWEST PRICES 
[4°30-DAY RISK-FREE TRIAL 


4 TOLL-FREE TECHNICAL 
SUPPORT HOTLINE 


TOLL-FREE CUSTOMER 
SERVICE HOTLINE 


( CUSTOM-BUILT SYSTEMS 

(MADE IN USA QUALITY 

14’LOW MONTHLY PAYMENTS 
CALL & ORDER TODAY 


800-338-4061 


IN ARIZONA CALL: 
(602) 497-4131 
Fax: (602) 926-6457 


MICRO 


#1 In Performance 
962 East Isabella 
Mesa, Arizona 85204 


New&Improved 


News of Announced Products and Upgrades 


Vi-Spy Scans Disks 
For Aberrant Code, 
Detects 22 Viruses 


With computer viruses and the threat they 
pose to PCs becoming big news—and a big 
worry—there’s been an avalanche of ‘‘virus 
sniffers’’ hitting the market. The vast major- 
ity of these virus-detection packages run as 
TSRs and sound alarms whenever anything 
strange happens to one of your executable 
files. Vi-Spy, a $250 virus-detection program 
from RG Software Systems, works differ- 
ently. A scanning tool that surveys your 
disks, Vi-Spy looks for programming that 
matches the code of any of 22 currently 
known viruses. 

Vi-Spy can scan network servers, hard 
disks, and diskettes at a speed of up to 150 
files per minute, according to the company. If 
virus code is found, the program identifies 
both the infected file and the virus by name. 
You then have the option to erase the file— 
and thereby the viruas—from your system. Vi- 
Spy purges files by writing zeros over data be- 
fore erasing it, thus insuring that an undelete 
command will not bring back a very unwant- 
ed infection. 

List Price: Vi-Spy, $250 (one-year 
subscription update service and 
troubleshooting support available for $150). 
Requires: 128K RAM, DOS 2.0 or later. RG 
Software Systems inc., 2300 Computer Ave., 
Sulte E-28, Willow Grove, PA 19090; (215) 
659-5300. 
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SPC Offers Drawing 
Package for 
Harvard Graphics 


Draw Partner, an advanced drawing package 
for creating desktop presentations, jvins Soft- 
ware Publishing Corp.’s growing line of ac- 
cessories for Harvard Graphics. 

The $149 package lets Harvard Graphics 
users rotate text, flip objects, create mirror 
images, and zoom in on and pan images. Fur- 





thermore, the package can import .CGM and 
Lotus .PIC files. A circular-text feature is 
provided, as well as the ability to show an ob- 
ject metamorphosing into another object and 
the ability to cut holes in overlapped objects. 
List Price: Draw Partner, $149. Requires: 
512K RAM, Harvard Graphics Version 2.0 or 


Draw Partner 
givea Harvard 
Graphics 
usera 
advanced 
drawing 
techniques, 
suchas 
circular text 
and drop 
shadowa. 


2.1, DOS 2.0 or later. Microsoft-compatible 
mouse or Summagraphics-compatible 
drawing tablet recommended. Software 
Publishing Corp., 1901 Landings Dr., P.O. Box 
7210, Mountain View, CA $4039; (415) 962- 
8910. 
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VIDEOWINDOWS DISPLAYS REAL-TIME VIDEO ON VGA 
MONITORS 


VideoWindows, from New Medla Graphics, is an 80188-based video processor board 
that enables Microsoft Windows and HP NewWave users to display full-color, full-mo- 
tion television images in scalable windows on-screen. Video can be mixed with comput- 
er graphics or frozen and stored on a hard disk in a VideoWindows, .PCX, or Targa file. 

The $1,795 board digitizes an NTSC or PAL video signal and stores it in an on-board 
frame buffer. The image can then be manipulated and placed anywhere on the screen in 
real time. Once this is accomplished, the signal is converted back to analog, decoded in 
RGB, combined with VGA or EGA graphics, and displayed on a 60-Hz monitor such as 


the NEC MultiSync. 


VideoWindows fits in a single full-size slot and, according to the company, operates 
transparently to the PC’s graphics adapter. Other features include zooming and panning 
capabilities, fades, image compression to '/s and '/1s screen sizes, cut-and-paste options, 


and support for up to 256 on-screen colors. 


Llat Price: VideoWindows, $1,795 (including functions library for use with any 
Microsoft-compatible C language). New Media Graphics Corp., 780 Boston Rd., 
Billerica, MA 01821; (508) 663-0666. 
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New & Improved 


Spinnaker Software 
elps Manage Your 
Home Office 


Spinnaker Software's BetterWorking One- 
Person Office business management package 
targets not the corporate user, but the free- 
lance or home-based professional who wants 
a one-stop solution for organizing a business. 

The $69.95 program has three primary 
functions: tracking and categorizing ex- 
penses, invoicing clients, and managing a da- 
tabase of contacts. 

Expenses can be organized by category, 
date, or project, and invoices automatically 
include and calculate particular expenses in- 
curred for a job. Mailing labels can be gener- 
ated through the contact database, and a re- 





BetterWorking One-Person Office catego- 
rizes end keeps track of your expsnses. 


porting option—to print out such information 
as outstanding client balances and payments 
received—is also included. 

List Price: BetterWorking One-Person Office, 
$69.95. Requires: 512K RAM, DOS 2.1 or 
later. Spinnaker Software, One Kendall 
Square, Cambridge, MA 02139; (617) 494- 
1200. 
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MicroSpeed Utilities 
Teaches an Old Mouse 
New Tricks 


NEW 


MicroSpeed Mouse Utilities is a $39.95 col- 
lection of enhanced mouse drivers and utili- 
ties designed to breathe new life into your ag- 
ing 200-dot-per-inch pointing device and 
bring it into the 1990s. 

The key element of MicroSpeed's package 
is the MicroSpeed Automatic Precision 
(MAP) device driver. The MAP driver fea- 
tures an automatic ballistic gain controller, 
which makes a low-resolution mouse operate 
as if it were of a higher resolution. When you 
move the mouse slowly, the on-screen cursor 
moves pixel by pixel; as the rate of the 
mouse’s motion increases, the cursor motion 
increases proportionally; this is what ballistic 
gain refers to. 

The utilities support all popular mice, in- 

CONTINUES ON PAGE 59 





IMPROVED 


DataEase, Version 4.2—DataEase International has incorporated a 
DOS extender Into DataEase, Version 4.2, the latest upgrade of the 
company’s relational database management system. Using Rational 
Systems’ DOS/18M extender, the new release can address up to 
16MB of RAM on 80286- and 80386-based PCs, allowing for the 
creation of larger DataEase applications. The package also runa In 
640K on these machines, as well as on 808x-basad systems. In 
addition, the new release boasts MultiForm referential integrity, which 
gives developers greater fiexibility and contro! in maintaining links 
between records in different files, accord- 
Ing to the company. Version 4.2 of Da- 
taEase retails for $750. Registered own- 
ers of Versions 4.0 and 4.01 who pur- 
chased the package after September 15, 
1989, can receive the upgrade free of 
charge. Registerad users of Versions 4.0 
and 4.01 who purchased the program 
prior to that date can receive the upgrade 
for $50. The upgrade price for users of 
Version 2.12 is $200. DataEase Intema- 
tional, Trumbull, Conn.; (203) 374-8000. 


PC-Write Lite—A scaled-down version of 
Quicksoft's PC-Write shareware word 


processor, PC-Write Lite is Intended for The upgraded version of Legend, for Microsoft 
writers, students, journalists, and laptop Windows, features a non-WYSIWYG draft mode 


users who do not need all the belle and for easler editing. 
whistles of a full-scale, RAM-hungry word 

processing package. While advanced formatting features have been 
removed from the new package, a word-count capability has been 
added, as has a page-preview feature. Document files and most 
commands are the same in the two versions, and the simplified 
program actually runs faster than its more powerful sibling, according 
to Quicksoft. PC-Write Lite requires 384K of RAM (256K if the spelling 
checker la not loaded). Full registration for the package (which 
includes the software, the manual, and one year of technical support) 
costs $49. For $29, youcan receive justthe disks and the manual, and 
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for $12, the disks alone. Quicksott Inc., Seattle, Wash.; (800) 888- 
8088; (206) 282-0452. 


Legend, Version 2.0—The upgraded release of Legend, NBI's 
Microsoft Windows-based word processor and page-layout package, 
sports e draft mode that gives users of the WYSIWYG program a non- 
WYSIWYG environment for faster text entry and editing. The pack- 
age, which Is Intended for 80286- and 80386-based PCs, has also 
been enhanced with page rulers and column guides, and it can now 
Import .PCX and TIFF files. Furthermore, the 
new version lets you rotate images and 
adjust word and letter spacing. According to 
NBI, the new release Is quicker than its 
predecessor, with certain text operations 
running up to 200 percent faster. Legend, 
Version 2.0, is available for $495. Regis- 
tered owners of Version 1.1 are eligible to 
receive the upgrade to the new release free 
of charge. NBI Inc., Boutder, Coio.; (800) 
NBI-1111. 


the-seaasna.: The-first: 
“delivered-to-post of ficce 


Disk Technician Advanced and Disk Tech- 
nicilan Pro—Both an enhanced and a new 
version of Disk Technician, the hard disk 
utility package, are now available from Prime 
Solutions. Disk Technician Advanced, Ver- 
sion 6, the upgraded program, includes several 
added features, including a set of refined 
testing algorithms (using the new release, you can test your hard disk 
once a week Instead of every day) and a pretest screen that explains 
and lists all test parameters (including the estimated testing time) 
before any procedure is actually initiated. This gives users an"“escape 
hatch” should a particular test be deemed too time consuming. While 
Disk Technician Advanced can fully test and repair two hard drives 
automatically, the new product, Disk Technician Pro, which retails for 
$59.95, offers fully manual operation. Disk Technician Advanced, 
CONTINUES ON PAGE 56 
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; * PRO 
THE BALANCE OF POWER: QUATTRO 
QUATTRO “QUATTRO PRO seems fo do the impossible: It 
tionality that no version of 1-2-3 has and still runs 
ee__[ 7 [| Seema 
3-0 Graphs ad PC WEEK, September 4, 1989 
| Buit-in daw pactage =| Ow | “Borland squeezes such features as multipage 


Finale creo | wv | ¥[ | contolidaton, advance inking, end le grohic 
[Seaegaaors |v _| v | | inna package that ransom 52K systems with its 


Piel prank Qiapalaets Virtual Real-Time Object-Oriented Memory 


side-by-side Manager (VROOMM(”) technology.” 
InfoWorld, September 4, 1989 
CONSOLIDATION ; ; 
Multiple spreadsheet windows QUATTRO PRO, with a unique balance of power, does 


both advanced publishing and multipage consolidation. 
Lotus 1-2:3’s Release 2.2 cannot do both. Neither 


Muttipage consolidation 





Keyboard and mouse support can their Release 3.0 (see comparison chart). 
Lotus 1-2-3 v 2.01 compatibility QUATTRO PRO is compatible with 1-2-3° It comes 
coe laa = with a built-in draw package, clip art library* and 
Capacity (NSTL) * 1Mb RAM Bitstream typefaces for presentation-quality output. 
QUATTRO PRO does it all today. 
Publishing. Consolidating. Presenting. 
“Cip at from PicturePaks” by Marketing Graptacs inc {MGII"*NSTL (Natonal Sofware Testing Cali 800-331-0877 for a FREE trial version, demo 


Labs) measured spreadsheet capacity by counting how many years of data could be added to a 
fumbers mean 


Performance for v 2.2 is with attached. i i i 
oe rat ince | ’ Aways disk, or upgrade information. 
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Design forms to integrate directly with the database. 
Build them into menu or push bution driven solutions. 

The benefits of graphical user 
interfaces (GUIs) are dramatic. 
Consistency. Ease of learning. 
Presentation quality output. 

But to take advantage of them 
your application software has to 
be up to the task. That’s where 
Superbase 4 Windows comes in. 
Conceived and designed as the 
GUI database system for the 
*g0s, Superbase* 4 Windows sets 
new standards in ease of use 
and presentation quality, while 
its 4GL development tools are 
purpose built for GUI solutions. 

Use the graphical form 
designer. Or the comprehensive 
Database Management 
Language. Manipulate forms 
from programs. Or call program 
commands from forms. 

Superbase 4 Windows packs 
the punch to 
solve any 
application 
development 
problem. Fast. 


——— 





SUPERBASE‘’4 


form danign, epplivatios decelapmest sad 
cutarione! desebeon meongemen) aoftence 


Seeing is believing. 
Be a GUInius, call: 
1-800 562 9909 


Precision Software, 
8404 Sterling Street, 
Ea Tx 75063 
ax: (214) 929 16 
(214) 929 1655 Precision 
Precision Software acknowledges all trademats. Software 
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New & Improved 
CONTINUED FROM PAGE 54 


Version 8, which includes SafePark, a background utility, is avaliable for 
$149.95. Current owners of the package can obtain the upgrade for $25. Owners of Prime 
Solutions’ earlier packages, Disk Technician and Disk Technician Pius, should contact the 
company for upgrade details. Prime Solutions Inc., San Diego, Calif.; (619) 274-5000. 


SpinRite li—The new release of SpinRite, Gibson Research Corp.'s hard disk utility 
package, operates with DOS partitions of any size and is compatible with DOS 4.0. The 
upgraded version also builds e log of all findings and activities, creating a history of the hard 
disk’s long-term operational status. According to the company, SpinRite lidetects hard disk 
copy-protection schemes without disturbing them, anditcan be used with high-performance 
hard disk controllers. The package retails for $89. Current users can obtain the upgrade for 
$25 by calling (714) 830-6200. Gibson Research Corp., Laguna Hills, Calif.; (714) 830- 
2200. 


Lotus Spreadsheet for DeskMate—Lotus Development Corp. has coupled Lotus 1-2-3 
technology with Tandy's DeskMate Graphical User interface to create Lotus Spreadsheet 
for DeskMate. The new release is an Integrated software package featuring spreadsheet, 
database, and graphics capabllities. Under the DeskMate interface, the program Incorpo- 
rates pull-down menus and dialog 
boxes for ease of use. The spread- 
sheet does not, however, include 
several important features of 1-2-3, 
such as macros, en add-in capabil- 
ity, and support for expanded memory. 
Nonetheless, the basic feature set 
ls comparable to the full-blown ver- 
sion of 1-2-3, end the package also 
includes a .WK1 file format that is 
fully compatible with Releases 2.0, 
oo 2.2, and 3 and with Symphony. 

Lotus Spreadsheet for DeskMate 
also supports a mouse and works 
with all other DeskMate applications 
and accessories. The package, which 
Includes a runtime version of the 
DeskMate Graphical User Interface, 
requires 512K RAM andis evailable 
through Tandy et any of the company’s Radio Shack stores. Lotus Spreadsheet for 
DeskMate retails for $219.95. All product support and service will be provided by Lotus. 
Lotus Corp., Cambridge, Mass.; (617) 577-8500; Tandy Corp., Fort Worth, 
Tax.; (817) 390-3011. 
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Lotus Spreadsheet for DeskMate combines a 
scaled-down Lotus 1-2-3 with Tandy’s graphical 
Interface. 


Extend-a-Name Plus, Veralon 3.02—The latest version of World Software Corp.'s TSR 
file-managing utility supports a greater number of applications and Includes several new 
features. Like its predecessors, Version 3.02 allows users to replace standard 8-character 
DOS filenames with 60-character strings, but the program now supports Lotus 1-2-3, 
Releases 2.2 and 3 ; AutoCAD, Version 10; Paradox, Version 3.0; PlanPerfect, Version 5.0; 
Multtimate Advantage Il; and WordStar, Version 4.0. Furthermore, the new release contains 
an attach feature that works with Ailways files. Whenever a worksheet file is archived, 
copied, deleted, named, or renamed, Extend-a-Name Plus will automatically update the 
attached Aliways file. Other new features of the program include e directory-tree window, 
a friendlier user interface, mouse support, point-and-shoot program selection, a 1,000- 
filename-per-subdirectory capacity, an archiving capability, extended triggers to access 
applications, and a view window. Extend-a-Name Plus, Version 3.02, retails for $89. 
Registered Extend-a-Name Pius users will receive the upgrade to the new release free of 
charge. Registered owners of the company’s earlier release, Extend-a-Name, can obtain 
the upgrede for $30. World Software Corp., Ridgewood, N.J.; (800) 962-6360, (201) 444- 
3228. 
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“Microsoft was No, 1, but they have been unsealed by Borland.” PC Week, May 8, 1989 





PC WEEK POLL: SOFTWARE DEBUGGERS 









Debugger outehines Microsoft's Codeview.” PC Week, May 15, 1989 


It's two winners in one. 


Turbo C; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft® placed second. 

Turbo Debugger; also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week's 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


“From Canada, Call 408) 848 4391 Reprinted from PC 
Turbo Assombire are registered trademas 


Call (800) 345-2888* and we'll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 

Turbo C 2.0 and 





BORLAND 


Work, May & 1989, PC Wook, Mey 15, 1989 Copmnpht ©1989 27 Communscations Company Turée C, Turbo Debugger, and 
rhs of Internationel Copyright 


91989 Borland Iniernatronal. Inc All nights reserved. Bil 1328 
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PostScript Power For Your 


Laseiee Only $195. 


Without PostScript capabilities, the HP eee | 
amagnificent, underutilized machine. In most offices it 
chugs. Now, in every office, it can fly. 

With PreSeript™, the exciting, new software package 
from POC, you can turn your LaserJet into a PostScript 
printer—withont the oe cost, the inconvenience, or 
the speed degradation of other upgrade solutions. 


ONLINE PRINTING & PREVIEW 


Only PreScript gives you online printing, letting you 
print without exiting your application. Only PreScript 
gives you WYSIWYG preview capability, so you can see 
your document on the sereen exactly as it will print. 
Only PreScript gives you full page graphics without 
a printer memory requirement. 


PreScript interface card is available for use with the 
LaserJet Series II. 

Plus, you get unlimited scalable, rotatable fonts 
along with all of the PostScript special effects, includ- 
ing support for powerful grey scale generation, charac- 
ter path, complex clipping, arbitrary image scaling and 
rotation, and curve drawing with flatness control. 

PreScript requires no expensive printer controller. 
No extra printer memory. No external drivers. No soft 
fonts or font cartridges. No hidden costs. 

So make your LaserJet take off for pennies. Power up 
with PreScript: 13 fonts ($195); 35 fonts ($395); 

optional interface card ($295). 


System requirements: 286 or 386 PC with 2 MB of extended memory, DOS 3.1 or 
higher, PreScript also works with the HP DeskJet and other HP-PCL compatible 


And PreScript runs up to five times fas- «le printers. cincue 342 ON READER SERVICE CARD 
fer than ese eine particularly “a OF Call (201) 808-1900 POC POC 
for graphics intensive pages and @ GY Ja ” aerites 44 Route 46 ae 
pages that switch fonts fre-  » , ‘ Pine Brook, NJ 07058 
quently. For even faster Z FAX (201) 808-9889 


printing, an optional 


All product names are trademarks of their manufacturers 





PostScript Performance Without the High Price 


New & Improved 


Mouse Utilities 
CONTINUED FROM PAGE 54 
cluding those from Microsoft, IBM, Logi- 
tech, and Mouse Systems. The MAP driver 
automatically adjusts to ten different ballistic 
gain settings, ranging from 50 to over 1,000 
dots per inch. 

MicroSpeed Mouse Utilities also includes 
a companion driver with automatic gain ad- 
justment for use with Microsoft Windows, a 
keyboard emulator, and pop-up menus for 
Lotus 1-2-3, WordPerfect, and dBASE Ill and 
dBASE IV. 
List Price: MicroSpeed Mouse Utilities, 
$39.95. Requires: 256K RAM, mouse, DOS 
2.0 or later. MicroSpeed Inc., 44000 Old Warm 
Springs Bivd., Fremont, CA 94538; (800) 232- 
7888; (415) 490-1403. 
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PFS:First Publisher Add- 
On Provides Ready-made 
Document 


Users of PFS:First Publisher who need a few 
basic types of documents and need them 
quickly may find Software Publishing 
Corp.’s new Business Template Kit to be a 
handy time-saver. 

A collection of 20 business templates, the 
package includes predefined page layouts for 
such documents as fax cover sheets, certifi- 
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The Business Template Kit gives PFS: First 
Publisher users a quick and easy way to 
create simple documents, 


cates, announcements, newsletters, mailers, 
memos, menus, and resumes. Users need 
only pick the template and fill in the data. 
Seven new typefaces and over 100 clip-art 
images are also provided. 

List Price: Business Template Kit, $89. 
Requires: PFS: First Publisher, Version 2.0 or 
later. Software Publishing Corp., 1901 
Landings Dr., P.O. Box 7210, Mountain View, 
CA 94039; (415) 962-8910. 
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Convert Your 38 e a Fast 20MHz 


with or without CACHE 


In A Flash. 
IF Your Technology is Behind The Time, And Higher Performance Is 
Needed, Get In Today's Cockpit With A DTI CAT-KIT And Convert Your 
/AT Or [XT To A True 386 Machine With 20MHz SUPERsonic Speed. 


THIS IS NOT AN ACCELERATOR BOARD 


After a simple installation of our 386 CAT-KIT you will have a new fast 
/AT 386 computer ready for years of service. The DTI 386 CAT-KIT 
removes the need for your old motherboard. Available in 16 and 
20MHz versions. This kit allows you to utilize your existing Chassis, 
Power Supply, Add-On Cards, Drives, Monitors, Keyboards and 


Peripherals. Available with Cache. 


Be All That You Can Be 
-Enlist now and fly a 386 


With machine today! 


eee 
PRIDE 


a 
Made in the U.S.A. 


Diversified 
Technology 


An ERGON Co. 


In Ms (601) 856-4121 


1-800-443-2667 


IATIXT are tradenames of the IBM Corp. 
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The world’s number one 
desktop publishing solution is 
the only one that spans OS/2, 
DOS, and Macintosh. And it’s 
the only one that takes full 
advantage of OS/2 to give you 
greater power and productivity. 
Ask your nearest author- 
ized Aldus dealer about Aldus 
PageMaker® for OS/2, or call 
1-800-333-2538, Dept. 10-K, 
for our free information packet. 









The Creative Edge 
in Business. 


NOW ON 0S/2, TOO! 
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Our desktop manager ts one of our most noteworthy 
features. It has a word processor, database, autodialer, 
telecommunications and much more. Including a 
calendar to help you keep appointments, 
print out to-do lists, even graph 
your free time 


Many utilities thrive 
only on misfortune. 
PC Tools provides 
first-rate accident 
insurance plus 
much more. 









Find files and preview them in thetr native formats 
(including 1-2-3 and dBase) in a fraction of the time 
it formerly took. Hit LAUNCH and your application 
and assoctated data file ave automatically loaded. 








Our clipboord lets you 
cut information from 
your spreadsheet and 
paste it into your 
word processor (or 
any other applica: 
tion) without 
re-entering data 
or text. 








m4 Anew visio 


And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 

your files froma DOS shell. 

Central Point's vision is that a utility product should enhance your produ every moment you're at 
the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet. Make it easy to 
combine the contents of one document into another. Even allow you to look up a client's address while you're 
in the middle of another application. Everyday tasks. Tasks that, without PC Tools Deluxe, are difficult to do 
and take far too much time. ee ; / 

_ Butit’s not just what PC Tools Deluxe does that makes it different. Its windowed environment makes 
doing these things (as well as all of its other functions) simple. The environment's movable, resizable win- 








Hera aL losing a file is easy to do. Our 


UNDELETE makes it just as easy to undo. 
(Recovers entire subdirectories too.) 


Jn the event 


won't ge 
breed Mak kingly 
athta! 
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We can make child’ play 






f . ! 1 e | @ 
dows, full mouse support, pull-down menus and en sensitive help make learning and using the product 
a breeze. And PC Tools Deluxe conforms to IBM’s Systems Application Architecture —.— 
(or SAA) standards so its look and feel is almost identical to all the other applications | \* 27 
you'll see in the 90s. \ x 
PC Tools Deluxe. It has ae inet a utility product should be. Designed not \ 
to protect you from Uupeloaeh ae . 
et ur computer as fast and easy ; 
as it shoul Me So, ene ae PC Tools Deluxe 5.9 Kn 
had an accid ent in your entire life, yo 


still benefit from PC Tools the very a nk Central Point S symm 
you start using it. PC Tools is a pademark ok Cerra Ping jeotmare- All All ote product names: 
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What we do with our 386-based computers is 
interesting. What you do with them,even more so. 





At NEC, we make machines 
that run on the purest and most pre- 
cious of fuels. The human mind. 

With these machines you 





come face-to-face with your 
S}SSGSEGW dreams. Whether they involve 
building an ocean-going vessel for 
that once-in-a-lifetime trip around the world, or some- 
thing more practical, but just as challenging, like com- 
plex financial and scientific modeling. 

The PowerMate® 386/25 


is a high-end desktop com- 


PowerMate 386/25 


puter. Running at 25 MHz, 
0 wait states, and with a vari- 
ety of NEC high-speed disk 
drives, dreams come true in // 


a 
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a hurry with this machine. PowerMate SX Plus 


It’s also the perfect network file server. 

The PowerMate SX Plus has a 386SX™ CPU that 
runs at 16 MHz. It ideally positions you to mun all of 
today’s 386 software as well as tomorrow's. And it has 
one of the most popular features IN)  ssssssssem=m, 
the computer industry: 386 power | 
without the 386 price. Ditto for the = 
PowerMate Portable SX. And beinga |. | 
portable, you can take this machine 
anywhere your dreams may lead you. 

As you can see, NEC has certainly done a 


PowerMate 
Portable SX 


lot with these machines (you might expect that 
from a $24 billion world leader in computers and 


communications). But it a Pr 
doesn't compare to what NX 
you'll do with them. 4 


WE'RE MAKING THINGS BETTER FOR YOU. 


NEC Technologies, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. In Canada, 1-800-343-4418. 


Fe oe 


© Copyright 1089 NEC Technologies, Inc. PowerMate Is a registered trademark of NEC Corp 386SX Is. trademark of Intel Corp Personal Designer software compliments of Prime Computer. 


Gus Venato Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


Innovation Continues in 


286 Designs—at Chips and 


Technologies, Anyway 


Experiments in 486 system 
design are on the front burner 
at PC manufacturers, but tink- 
ering with 286 PC designs 
continues, as well. 

Chips and Technologies— 
manufacturer of VLSI logic 
chips that provide video-, pe- 
ripheral-, and processor-sup- 





n 


port functions—is about to 
introduce yet another optimi- 
zation of the basic AT design. 

Called SCAT (Single Chip 
AT system controller), this 
new chip integrates system 
logic into one component, 
providing the capability for a 
PC maker to build a 286 PC 


WordPerfect 5.0 
WordPertect Corp. 


PC Tools Deluxa 5.5 
Central Point Software 


Lotus 1-2-32.2 
Lotus Development Corp. 


The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 
Fastback Plua 2.01 

Fifth Generation Systems 


with just 14 chips on the moth- 
erboard. 

The company’s last major 
product for the 286 was the 
NEAT (New Enhanced AT) 
chip set, a four-chip design 
for 12- and 16-MHz clock 
rates. It was unveiled in 1987 
and is still at the heart of some 
of the most-recent computer 
introductions, including the 
Zenith SupersPort 286 and 
the GRiD Slate. 

In addition to shrinking the 
size of the 286 controller, SCAT 


provides a few innovations 
geared toward today’s soft- 
ware, including LIM EMS 4.0 
registers and a fast CPU reset 
that will help OS/2 move 
between protected and DOS 
modes. 

Chips and Technologies’ 
chief competitor in system logic 
is ZyMOS, whose two-chip 
POACH/AT (PC On A CHip) 
design is widely used. But 
ZyMOS has introduced only 
386SX and 386 system logic 
in recent months. 

CONTINUES ON PAGE 64 


TOP TEN SELLERS — A Five-Week History 


Lotus 1-2-3, Release 2.2, seems to be emerging as the 
favorite of Lotus's two new spreadsheet flavors, although 
Microsoft Excel (just off the pace at number 12) is still doing 
well. One new face among the Top Ten Sellers this week is ° 
ProComm Plus; the PC MagNet survey results on the next 
page give an indication of just how popular this communi- 


cations program is. 


dBASE IV 1.0 
Ashton-Tete 


Quicken 3.0 
Intuit Software 





Harvard Graphics 2.12 
Software Publishing Corp. 





| READING THE CHART | THE CHART 


The Top Ten Seliers ist ranks PC business 

progrems according to their sales totals in 

the week ending October 14. The chart thet 
appears to the left of each program name shows. 
how the program's sales renked each week for the 
last five weeks. The hash marks at the bottom of eech 

chart represent each of those five weeks, beginning with the 
week of September 11. Drematic shifts in a particuler progrem's 


ranking may be the results of sales promotions conducted by 
individual retailers. Seasona! fectors, such as end-of-year budget 
purchese decisions, can also play a large role in the performance of a par- 
ticular program in any period. More than 12,000 individual locations contrib- 


ute to the list. 
Sales intormation compiled by Ingram: Micro D and PC Connection Inc. 


Rankings ara based on net sales by unit: returns are subtracted from gross sales. 








= = 


_) 





ProComm Plua 
Datastorm Technologies 


Microsoft Word S.0 
Microsoft Corp. 
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In explaining his company’s 
continued research in such 
familiar territory, Chips and 
Technologies spokesman 
Gavin Bourne cited studies 
from InfoCorp. that project 
286-based PC sales growing 
from 5.4 million machines in 
1989 to 6 million in 1991. 

WithSCAT helping tocut 
manufacturing costs, the 286 
is yet another step closer to 
becoming the processor in 
entry-level PCs. 


486 Still under 
Development 

Eager PC makers have been 
exceptionally happy to show 
off early versions of their 486 
designs (see First Looks, 
December 12, 1989, page 33), 
but they’re all going to have 
to wait for Intel to finish its 
final testing before putting 
any products on the market. 
As of late October, there were 
still bugs in the chip. The 
most serious bug is in the 
floating-point unit, which may 
corrupt data when rounding 


a tangent calculation. After 
fixing these bugs, more test- 
ing will be needed. So don’t 
believe any stories about 486 
PCs or IBM Power Platforms 
being on the market until you 
hear that Intel has officially 
shipped the processor. IBM 
may be giving its better cus- 
tomers a sneak preview, but 
the item is not yet on sale. 


DAT Downsizing About 

To Make Waves 

Archive Corp., one of the 
pioneers of quarter-inch PC 
tape backup, is about to dra- 
matically raise the profile of 
DAT 4-mm. tape. The first 
DAT backup devices have been 
large affairs with prices ap- 
proaching $10,000. 

A new line that Archive is 
building and plans to distrib- 
ute through its Maynard retail 
brand reduces a DAT’s size to 
that of a typical intemal half- 
height drive and lowers its 
price to under $5,000. By the 
end of 1990, you'll probably 
be abletobuy a DAT drive for 
less than half that figure. The 
DAT tapes are the same ones 
used in audio systems and hold 
about 1,300MB of data. 


What better place to find communications software 
users thanon PC MagNet? We recently asked them to 
tell us which program they or thelr fellow workers 
used. Clearly, most telecommunicators use more 
than one program. With its two versions, ProComm 
has an amazingly high penatration. 


Which of the following remote-communications 
programs are used in your office? 


Carbon Copy Plus 
pcAnywhere 
Close-Up 
Remote2 
CoSession 
ProComm Plus 
Other 
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Earthquake Causes 
Random Damage in 
Northern California 
Among the consequences of 
the October earthquake in 
northem Califomia was the 
possibility of lingering dam- 
age to the PC industry. There’s 
no indication, however, that 
any company will suffer a 
long-term setback. 

Hewlett-Packard appears 
to have suffered some of the 
worst property damage. One 
of its Palo Alto buildings was 
destroyed, and others were 
heavily damaged, disrupting 
some of HP’s chip-produc- 
tion operations. Apple lost a 
research facility, and Borland 
lost one of its corporate 
buildings—but that didn’t 
prevent Borland from setting 
up phones in the parking lot 
and keeping shipment of the 
latest Quattro upgrade on 
schedule. 


The saddest loss within the 
PC industry was the death of 
two computer journalists, John 
Anderson and Derek Van 
Alstyne. Both were on the 
staff of MacUser magazine 
(a sister publication of PC 
Magazine in the Ziff-Davis 
family); they were killed when 
a San Francisco building col- 
lapsed. 

Anderson, 32, was a vet- 
eran of two other Ziff-Davis 
publications, Creative Com- 
puting and Computer Shop- 
per. In the early *80s he wrote 
a popular column, ‘Outpost: 
Atari,’’ in Creative Comput- 
ing, and he had been working 
on a new on-line project for 
MacUser at the time of his 
death. 

Van Alstyne, 22, had been 
on the staff of MacGuide in 
Denver and had just recently 
moved to California to join 
the staff of MacUser. . 


Which data-communications software is used 


at your company? 
ProComm Plus 
ProComm 
Crosstalk XVI 
Smartcom If 
BitCom 
Crosstalk Mk. 4 
Smartcom Ill 
Carbon Copy 
Mirror It 
Qmodem 
PC-Talk Ill 
Telix 
pcAnywhere 
Relay Gold 
Mirror tit 
Boyan 
HyperAccess 
Freeway 

Other 





Some foresight into remote 
computing hindsight. 





Hindsight is always 20/20. And it's always too late. 
Especially if you've spent a lot of money on remote 
access software with limited features. 


Use some foresight. Compare the features of the vari- 
ous packages up front, and the choice will be clear — 


pcANYWHERE” III beats the competition hands 
down. And you'll never have to look back with regret. 


But don't just take our word for it. Publication after 
publication — including the only Editor's Choice for 
Remote Computing from PC Magazine — have cited 
pcANYWHERE III as the finest remote computing 
software on the market today. Bar none. It's faster, 
easier to use and contains features that just can't be 
found in any other package. 


pcANYWHERE III is also the best solution for 
remote access to a Local Area Network. In fact, 
Novell chose ppeANYWHERE III for remote com- 





puting with its new NetWare Access Server™ 


And it's less expensive than other leading packages. 
pcANYWHERE III retails for only $145. Including the 
necessary software for both sides — host and remote. 


You can't duplicate this value at twice the price. 


So, go ahead. Compare ppeANYWHERE III with other 
remote access software packages. You'll be convinced 


that ppANYWHERE II] is the right choice for all your 
remote computing needs — today and tomorrow. 


Because foresight is always more productive than 
hindsight, choose ppANYWHERE III for your 
remote computing needs. 


For more information, or to place an order, visit 

your computer software dealer. Or call DMA at 
(212) 687-7115, or write to: DMA, 60 East 42nd St., 
Suite 1100, New York, NY 10165. 


NA 


pcANYWHERE III. The Industry Choice For Remote Computing. 


ocANYWHERE [Il is 9 orademark of Dmnamic Macroprocemoy Associates, Inc. Other products are trademarks of their respective manufacturers. 
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New FoxPro 


Shifting the Balance Of Power in Database Management 


There’s a new leader in the relational database manage- 
ment world. Its name is FoxPro. 


FoxPro is the first and on/y microcomputer database 
Management system that combines astonishing per- 
formance with a sleek interface of amazing power and 
beauty. 

® FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 

® FoxPro is so easy to learn and use, even beginners 
can become productive immediately; yet it’s powerful 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users. 

® FoxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run in 
one window. or hundreds. 


® FoxPro is so efficient, it runs ina 512K PC-XT, yet it’s able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don’t even need 
a graphics card or special windowing software. 
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Nothing is Faster 


Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradition. 


FoxPro is up to eight times faster than dBASE IV— 
more than 15 times faster than dBASE III PLUS! 


And that blazing speed translates into unprecedented 
power. Now you can efficiently process gigantic 
databases with hundreds of thousands —even 
millions—ot records. 


Protecting Your Investment 


With FoxPro, your existing FoxBASE+ or dBASE III PLUS pro- 
grams will run perfectly —first time, every time, no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn’t 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won't find in FoxBASE+. 


Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 


The Tradition Continues 


Fox Software is committed to 
excellence —our products prove it. 


We’ ve been producing superb database 
management software since 1983. And 
our products for both the PC and the 
Macintosh continue to win awards 
worldwide. 


We've taken everything we know about 
software engineering, databases and 
interface design, and focused it into 
one remarkable product — FoxPro. 


FREE Demo Disk 


Shift the balance of power in your favor 
by trying FoxPro for yourself. 


Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for yourself: 


Nothing Runs Like The Fox. 


FoxBASE~+ Users: 
Call About Our Liberal 
Upgrade Offer! 


System Requirements: FoxPro operates in 
SI2K RAM (640K reconnnemled) with MS/PC- 
DOS 2.0 or greater and an 8086/8088, 80286 
or 80386 microprocessnr. For oprmnar pier- 
formance, FoxPro takes coaiplete advantage of 
any available EMS (expanded memory) pra 
math cnprocessor, 

Trademark/Owner: FoxPro, FoxBASE + /Fox 
Software; dBASE Hl PLUS, dBASE IV! 
Ashtou-Tate. 


Fox Software 


Nothing Runs Like The Fox. 

Fox Software. Inc. (419) 874-0162 
134 W. South Boundary FAX: (419) 874-2678 
Perrysburg. Ohio 43551 
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Telex: 6803040827 FOX 


Pretending to be all 
things to all users 
leaves our industry 
with a leadership 
vacuum. We need 
more vendors 
willing to stand up 


and be counted. 





Bill 


Machrone 


Nobody believes in anything anymore. Ag- 
nosticism is running wild among the hard- 
ware and software vendors. 

Microsoft says, ‘‘We’re not favoring EISA 
or Micro Channel. We’re bus agnostics.”’ 
Lotus says, ‘‘We’ll run /-2-3 wherever it 
makes sense. We’re platform agnostics.”’ 
Various hardware vendors say, ‘‘LAN Man- 
ager or Novell? It doesn’t matter to us. We’re 
LAN agnostics.”’ 

Maybe the turn of phrase is unfortunate, 
but I call it hedging. Atheists at least have the 
courage of their convictions. Agnostics hang 
back, waiting for some blinding proof. This 
dispassionate intellectualism can be carried 
toa fault—our industry was founded on advo- 
cacy and commitment. 

Some of the industry agnostics are merely 
keeping their options open. They don’t want 
to limit their companies’ growth by overcom- 
mitting to a platform that may turn out to be in 
decline. And they certainly want to catch the 
wave if a hot new platform explodes onto the 
market. 

But the upshot of such agnosticism is user 
confusion. It’s tough enough making deci- 
sions about how to spend the company’s money 
without watching the vendors you’re count- 
ing on for leadership being wishy-washy. It’s 
a lot easier to respect the ones who have an 
opinion and stand by it. 

Whenever you take a strong stance, people 
invariably come out of the woodwork to dis- 
agree with you. Which is OK. You get to test 
the strength of your convictions. There are, 
however, those who intentionally misunder- 
stand your point of view, or who take it out of 
context in order to disagree with it for the sake 
of disagreeing. 

A case in point is PC Magazine’s position 
on 286-based computers. We say they’ re fine, 
functional machines that will do a lot of 
useful, cost-effective computing before their 
time is through. However, you can buy a 
386SX for the same money. We also see a 
wave of 386-aware software coming down 
the pike. We see economical 486 computers, 
especially price-effective for those who re- 
quire a math coprocessor. So while we'll 
continue to test and review 286 machines, we 


won’t be making Editor’s Choices in that cate- 
gory. In other words, they aren’t the kind of 
machines we’d buy with our own money. 

Some of the more passionate voices in the 
user group community decided to interpret this 
as a decision to abandon the little people who 
got us where we are today. Maybe we’re not 
talking to the same little people, but the ones I 
see are buying 386 machines like hotcakes. 
They’re upgrading their existing machines, 
and generally doing everything they can to 
avail themselves of this new technology and to 
extend their computing power per dollar as far 
as possible. 


WILLFUL IGNORANCE 

Some have even chosen to misinterpret mas- 
sive undertakings like our review of 109 386 
machines earlier this year. Syndicated com- 
puter columnist and White House correspon- 
dent Brit Hume claims that PC Magazine has 
turned its back on the 13 million XT and AT 





users out there. He sez that we sez that every- 
body should have a 386 system. He also claims 
that our enthusiasm for OS/2 is just another 
contribution to the hype surrounding the prod- 
uct. Hume wants to know why PC Magazine is 
such a willing partner in beating the drum for 
hardware and software that nobody ostensibly 
needs or wants. 

I'll tell you why. When the guys from ALR 
come by to show us a 486 system for $4,500, 
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DRAW LINES, BOXES AND GRIDS 
WITH JUST A FEW KEYSTROKES! 
FormTool streamlines the PC’s ability to 
draw—lines, boxes and grids are drawn for 
you with justacouple of keystrokes. Youcan 
change your grid layout, adjust type sizes, 
or rearrange boxes—in a matter of seconds! 


FAST, EASY TEXT MANIPULATION. 

Youcan automatically fit text intoadefin- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sideways. 
COMPATIBLE WITH ANY PC AND PRINTER. 
Formfool supports virtually any PC and 
over 200 printers—and dozens of lasers— 
right out of the box. 





Includes over 120 pre-designed, ready-to-use forms. 










Spot errors in ppeshile, Spacing, alig. befo 
mitting the form to paper. Also includes “zoom” feature. 


JUST $951 


Formlool 


The Best Selling Forms Package in The World. 
BLOC Publishing Corp. 800 Southwest 37th Avenue, Suite 
765, Coral Gables Florida 33134. Visa and MasterCard ac- 


ted. Add $5.50 for shipping, international orders add 
$10.00. FL ties add bp pee sales tax. i 
See your dealer or call (600)888-2562 
Call for information on preview upgrade. 


BLOC Publishing 


ight 1989, BLOC Publishing. Formiool isa registered 
trademark of BLOC Publishing 


Bill Machrone 





I get excited. When Zeos, Northgate, 
CompuAdd, and others ship 80386SX 
machines for the same price as 286 ma- 
chines, I sit up and take notice. And when 
Northgate ships a full 32-bit 386 for the 
same price, I’m floored. 

Similarly, PageMaker for Presenta- 
tion Manager crystallizes everything we’ve 
been saying about multitasking for the 
last two years. It’s at least twice as fast on 
equivalent hardware. That’s real produc- 
tivity for the desktop publisher. 

Manufacturers tell me that they keep 
286 machines in their lines only because 
of managers who can’t reconcile them- 
selves to buying 386 boxes for their sec- 
retaries, no matter how inexpensive the 
machines are. I want to go out and discuss 
their purchases with each and every one 
of these people. I want them to get the 
most computer for their money. I don’t 
want them to be sorry a year from now. 
But I can’t do that. So I do the next best 
thing—I edit this magazine. 

Hume dismisses my observations about 
hyperchange as hyperhype. Perhaps he 
hasn’t talked to the boggled, beleaguered 
micro managers who ask me if we couldn’t 
hold off the next round of technological 
advances until they’ve had a chance to 
absorb the last one. As if PC Magazine 
had the power to hold back the tide. As if 
not reporting about change can prevent it 
from happening. 


WE NEED COMMITMENT 
Micro managers would be considerably 
relieved if some of the major players 
would drop their agnostic postures and 
make some clearer statements about di- 
rection, performance, and integration. It’s 
no accident that IBM decided years ago 
that it needed a heftier operating system 
than DOS to meet its system integration 
goals. It’s no accident that Compaq has 
committed to fully supporting LAN 
Manager. Its customers know that system 
integration by the manufacturer is a cure 
for the pains of trial and error and may be 
the only way to guarantee system-level 
performance. This won’t stop thousands 
of VARs and system integrators from 
using NetWare, nor should it. They’re 
believers, and belief generates commit- 
ment. 

There’s no agnosticism here at PC 
Magazine. Believe it. a 


BGG PC MAGAZINE DECEMBER 26, 1989 

















DacEasy Light, 
Your Home/Office 
Accounting Could 
Be In The Dark. 





The best accounting for non-accountants! 


DacEasy Light Accounting sheds a new light on 
the subject of your business and/or personal fin- 
ances, especially if you're not an accountant. It's 
two packages in one. Two predefined charts of 
accounts. One for the sole proprietor. One for 
personal finances. 


DacEasy Light is not just another checkwriter — 
it's complete accounting that 
esCSenCE RET Meet ica | —— 
that come naturally to you. In_ [| 
addition to checkwriting for 
business and/or personal use, 
DacEasy Light Accounting: 


¢ Prints pre-printed checks + 
Provides Instant Balance 
Sheets and/or Personal Net 
Worth Statements + Reflects 
Cash Flow Analysis * Tracks 
Monthly and Yearly Budgets 
against Actuals for Summary 
or Detail Comparison Reports 
¢ Allows Complete Invoicing, 
and utilizes pre-printed invoice 


is $69 
514° 41,2 


Name: — 


City 
State 


Phone: - 


Check Money Order 
Card#: 


Mail 


| 
| 
| 
| 
| Address 
| 
| 
| 
| 


e Dallas, Tx © 75. 


[] DacEasy Light Accounting is 
| available for both the PC and 
New 2.0 for the Macintosh. 


title page trom my 
ght is my first accounting 


DacEasy, Inc. * 17950 Preston Road *Surte $00 | 
5252 ©°Offer expires 1/31/90 « 





and statement forms for a professional look. ¢« Up- 
grades to the world's best-selling accounting pro- 
gram, DacEasy Accounting.* : 


So, if you've tried Quicken, Managing Your Money, 
Money Counts, and find you need something easier 
and more powerful, try Light Accounting at abso- 
lutely no risk. 

For only $69.95, you can buy 
DacEasy Light Accounting. Or, 
mail in the title page from any 
one of the checkwriting pro- 
grams you're using, and we'll 
send you Light for only $20. If 
you're not completely satisfied 
that Light does it better, we'll 
gladly refund your money. 


CD . Inc. 


Turn on the Light! 


Call 1-800-877-8088 


In Canada, 416-444-EASY 


wm manual. 
rum. Enclosed 


Master Card 
Exp. Date: 


Visa 


Minimum hardware requirements: Light for the PC runs on IBM or 100% compatibles « MS or PC-DOS 2.1 or later ¢ Macintosh Light runs on Plus/SE/IL « 
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ZEQOS 38054 


Now, You Can Move Upto 


WHY BUY A ‘286 
WHEN YOU CAN 
MOVE UP TO A COM- 
PLETE 16MHz ZEOS 
'386SX HARD DRIVE 
SYSTEM, FOR ONLY 
$1395! 


THAT'S EVEN LESS 
THAN MOST COMPAR- 
ABLE '286 SYSTEMS! 


THE ZEOS 386SX IS 
TRULY TOMORROW'S 
COMPUTER TODAY. 
PERFORMANCE, 
QUALITY, PRICE AND 
SUPPORT. THE AMAZ- 
ING ZEOS '386SX. 
ONLY $1395. ORDER 
ONE NOW! 





Only ‘1395, 


a 386 at 28 


6 prices! 





YES, COMPLETE. $1395 











IF YOU ARE THINKING OF Sale “386SX-based machines 
BUYING ANY ‘286 MACHINE, t choice... ’ and the new TEOS 
THINK AGAIN. 363 is the right choice for you. 

A pees | change in com- 
Freon he pe a 

the 80286 processor are 
laced by systems based 30 DAY ABSOLUTE SATIS- 

on ae 386SX. FACTION GUARANTEE. ONE 

As America’s premier manufacturer FULL YEAR LIMITED WARRANTY. 
of 80386 If acompany 
es pele 
ere soutien! 
provide everyone Iratvoton Vee. once! ock, \- 
withawindowto Sarmaww «en aes ms) ow ~—~*ind it. That's 
ata ion of tem includes our 
what you would expect to famous 30 Day Absolute Satisfaction 

An ncredibenece a chy varbet Money Back Guarantee, One Full Year 
the story. Because ZEOS knows 386 —_ Limited Se and Express Parts 

tems better than anyone. After all, Replacement Po 

ther manufacturers “ ‘For Doni i 

tier [TECH SUPPORT. 
Excellence” in their recent ’386 Block- SESH SUEEORE 
buster issue. 24 HOUR A DAY SALES AND 

The new ZEOS 386SX simply runs TOLL FREE TECHNICAL SUPPORT! 
circles around ’286 based machines. And talk about service! ZEOS was 
PC Magazine noted that the ZEOS the first computer ona in America 
16MHz 386SX compares “favorably to offer you Toll Free Technical Sup- 
with the 20MHz ’286 machines re- port 24 hours a day, 365 days a year. 
viewed in ee Unsafe at Nees ae by their customers 

er Speeds?” Magazine, 

December 27, 1988). Order your new ZEOS 386SX now 

So forget those ’286 machines for- with dence. Your choice of ZEOS 
ever. The ZEOS '386SX-16 “blows ‘em ity and is Guaranteed. 
right out of the water” As PC Magazine ler now by calling 800-423-5891. 


All prices and specifications are subject to change without notice Please call 


ir. ZEOS 1s a pubdcly traded company, 


for cur 
NASDAQ Symbol ZEOS. € 1989 ZEOS International, Ltd . 530 5th Avenue, NW, a ar uae Soli Al eae and company names are 
trademarks or registered trademat! 


ks of thetr respective haloers. 
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THE NEW ZEOS 
386SX HARD DRIVE 
SYSTEM. BELOW 
‘286 PRICES! 

ONLY $1395.00 


The future Is naw! 


Why be left behind with 


yesterdoy’s '286 technol- 
ogy? This fast new ZEOS 
386SX system is your high 
performonce ticket to '386 
computing power. It's 
octually faster and yet 
less expensive than com- 
parable '286 systems. 


= 80386SX-16 CPU, 8/ 
16MHz Dual Speed 
Keyboard Selectoble. 

= 512K DRAM, expandable 
to a System Total af 16MB. 

& Shadow RAM ond EMS 
Suppart. 

© 32 M8 Seagate 138R Hard 
Drive with autopark, 
1.2M8 Teac floppy drive. 

8 Uitra high speed Hard/ 
Fiappy cantroller. 1:1 
interleave, High Speed 
transfer rate. 8uilt In 
Cache. 

® Genuine Hercules" brand 
graphics controlior. 14" 
High-Res Amber Display 
with Tilt/Swivel Base. 

& ZEOS/RS Enhonced 
Tactile/Click keyboard. 

® 2 High Speed Serial 
Ports plus ane Parallel 
and one Game Parts. 

© 6-16, 2-8 bit exponsion 
siots. 80387SX math 
caprocessor suppart. 

® Rugged ZEOS 
cose. Security Lock 
and LED indicators. 

8 Includes ZEOS 24 Hour 
a Day Toll Free Technical 
Suppart and Customer 
Satisfaction pockage. 

Many ather aptions are 

ovailable too. Call now 

for detoiis. 


ORDER NOW TOLL FRE 


800-423-5891 


FAX Diai: 612-633-1328 

in Minnesota: 612-633-45% 
MasterCard, VISA, 
ZCARD,COD 

Open 24 Hours o doy! 





All the power of The Software 
Link's PC-MOS operating sys- 
tem. All the benefits of both 
individual and networked PCs. 

All in one high-performance, 
fow-cost, multitasking system. 
With no terminals and no addi- 
tional PCs — unless you want 
to optionally use your old XTs 
or ATs. 


The UnTerminal™ UnNetwork” 


It's the ideal multiuser system 
for personal computer users. 

UnTerminai monitor-keyboard 
workstations cost fess than 
terminals. Less than text-only 
“intelligent 1/O” solutions. Less 
than fiber-optic graphics 
solutions. 

An independently operating 
UnTerminal workstation out- 
performs them all. With faster 








screen refresh — text and 
graphics. Instant switching 
between single and multiuser 
screens. Running popular DOS 
applications. And making every 
user feel like the only user. 


Just add PC-MOS, 
monitors & keyboards, 


The Software Link’s PC-MOS 
multipiles the power of your 
PC. Why pay extra just to get 
the boxes? You can run up to 
eight coior or 16 monochrome 
UnTerminal workstations per 
system — and save thousands. 


Distributed by 
The Software Link, Inc. 


For more Information, call: 
The Software Link, Inc. at (800) 
451-LINK or (404) 448-5465, 





Hercules compatible graphics 
using the UnTerminal (VNA). 
+ cote eBin a) ame _ lal ay 
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ed 
Color graphics embedded in data- 
base using the UnTerminal (VGNA). 
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800 x 600 VGA graphics using the 
UnTerminal (VGNA). 





-_— ie 


Now XTs and ATs can be 
UnTerminals, too, Hotkey between 
local and host applications using 


= The Unlerminal “sxc: 


THesorrwareunk  PC-MOS MULTIUSER SYSTEMS WITHOUT TERMINALS 
CIRCLE 393 ON READER SERVICE CARD 
The Software Link, Inc., 3577 Parkway Lane, Norcross, GA 30092. 
Phone: (800) 451-LINK or (404) 448-5465, FAX: (404) 263-6474, Telex: 4996147 SWLINK. 


PC-MOS |s a trademark of The Software Link, Inc UnTerminal, UnNetwork, Video Network Adapter, Video Connect Card Adapter and Video Graphics Network Adapter are trademarks of Advance Micro Research, Inc. 








The computer 
revolution has 
made many of 
life’s chores 
easier to take. 
But technology 
worsens some 
other aspects. 
Take voice mail, 


for instance... 


The biggest plague on the land is the ubiqui- 
tous computerized voice mailbox. This ob- 
noxious device is being used by more and 
more companies to save a few cents, at the risk 
of annoying customers and, perhaps, ruining 
their business altogether. 

It’s funny how people have no qualms 
about using voice mail nowadays. Many would 
havecringed years ago if some dopey goof-off 
employee had hooked an old-fashioned Radio 
Shack Duophone answering machine to his or 
her phone line. ‘‘I’m screening my calls, Mr. 
Kelly, that’s all.”” 

When I call a company to talk to someone, 
I want to talk to that person, orto his secretary, 
or to the guy in the cubicle next door. What I 
don’t want to hear is a voice mail message. 
Nothing is more abrasive than being unable to 
get in touch with anyone at a company. 

I discovered the other day that one of the 
magazines I write for has just put in a voice 
mail system. This is a lulu of an idea for a 
company that relies on information flow. Sheesh. 
Every number I called gave me a message. I 
needed to find out something immediately, but 
nobody was around. At the end of each mes- 
sage an anonymous voice said, ‘*Recording. 
Now you may dial star toreplay message. One 
to send message. Two to re-record message. 
Three to call another voice mail box. Zero to 
get the operator.’’ So | dialed zero and got a 
busy tone from which I couldn’t recover. Yeah, 
the receptionist must be so very busy nowa- 
days, too. Hah. 

A computerized voice mail system means 
no accountability. This is bad business. I have 
rarely gotten a return phone call from a voice 
mail system. ‘‘Hey, Johnny baby. The system 
lost some of my messages. Are you sure you 
got the right extension? He he he he.’’ 

In fact, when | called one large company 
looking for price data so that I could write 
about one of the company’s products, not only 
couldn’t I find anyone, but two of the voice 
mail boxes were filled up, so I couldn’t even 
leave a message. Later, I was told that some- 
one had filled up the hard disk with ‘‘some 
large download,’’ so the voice mail system 
didn’t work right for a couple of days. 

It’s not that receptionists are hard to find or 
so unionized that you can’t fire a lemon or a 


VOrE 


tude person. So why do companies use voice 
mail in the first place? It leaves a bad impres- 
sion with anyone who does business with the 
firm. Always. This means lost sales and ill 
will. I have never dealt with a voice mail 
system and felt good about the company after- 
wards. There is something not only annoying 
butalsoterribly offensive about these systems. 


THE BRUSH-OFF 
Here’s the real message that a voice mail 
system sends. Post it on the wall. 

We don't think you, the caller, are impor- 
tant enough to talk to. a human being. And our 
ditzy receptionist is too dumb to take a mes- 
sage. Infact, we are so arrogant that we don't 
take messages at all. Just leave a message on 
the voice mail system. Sure, sure, nobody 
keeps track of this stuff, and if there are too 
many messages, you may never hear from us. 
Too bad. Just save us the incredible hassle of 
actually having to do some work. I mean, 
pencil lead isn’t cheap, and who wants to 





waste paper? Besides, if anyone were around 
to take a message, they'd tell you that the 
person you're trying to contact is ina meeting. 
We're always in meetings. It's awonder we do 
any work, Actually we don't. We're kind of 
amazed that jerks like you even call us at all, 
Press pound sign to leave your message. Then 
pound salt. 

Welcome to the end of civilization. Press 
star if you want to review your message. 
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The best way to tell 
the Microsoft Word story 


Numbers. 


Accomplishments are adding 
up for Microsoft® Word 5.0. 

It is now being used by 50 of 
the top 100 Fortune 500 companies. 
In 28 countries, spanning across 
five continents. 

These favorable numbers 
are a direct result of another set 
of numbers: 

PC Word boasts more than 
100 features, supports 12 different 
graphic file formats and is on 
speaking terms with an incredible 
200 printers. 

With PC Word, you can easi- 
ly mix three critical areas: text, 
ops and numbers. In nine 

ifferent languages, if you like. And 
PC Word can work all by itself, 
or in a network, while support- 
ing DOS’and OS/2. 

We don’t even quit when we're 
ahead. PC Word gets an update 
every year, on the average. And to 
keep you updated, there are 150 
authorized training centers and a 


video primer. Plus complete phone 
support from 80 trained technicians, 
free of charge. 

Fine, you say. But this is an 
ad. All of these facts and figures 
are, well, expected. That’s fair. So 
here’s an objective view: Word 5.0 
peeve the best overall rating of 
any word processing program from 
mean eS Software 
Digest and Personal Computing. 

To see what 
they did, call (800) 
521-1261, Dept. K11 
for a free demo of 
Microsoft Word 5.0. 

You'll quick- J * y = 
ly understand why f= *=- 

ere's no other word . 
processing program thatcomes 
close to it. YO Ce ee 
Aclaim we wouldn't make 
without the numbers to back it up. .. 


Microsoft Word 





Making it all make sense. 


For more information, call (800) 541:2261, Dept. K12. Outside the U.S. and Canada, call (206) 882 8661. © Copyright 1989 Microsoft Corporation. Microsoft, the Microsoft logo and MS-DOS are registesed trademariss and Making it all make 


sense is a trademark of Microsoft Corporation. 


John C. 
Dvorak 


Hedging Your Bets Dept.: ® 
According to Silicon Valley I n S ] d e 
rumormongers, Bill Gates has 

hired operating-system guru 

and program designer David Cutler to develop what every- 
one is calling Portable OS/2. This will be generic OS/2, but 
completely written in C. The idea is that once OS/2 becomes 
a viable and popular operating system, it will still be con- 
fronted by the portability issue. 

If RISC becomes as important as many feel it could, then 
Unix will maintain market share in all the RISC markets, 
since it is the easiest operating system to 
port to a new environment once a C 
compiler has become available. But 
Portable OS/2 could be quickly ported 
to a RISC machine, too. More impor- 
tantly for Bill Gates, if the market suddenly 
collapses or changes direction, he’ll 
still have a fat income. This may be the 
secret project that finally makes Micro- 
soft the biggest software company in the 
world. 

Gates, meanwhile, has bought five 
home sites adjacent to the home of his 
right-hand man, Jon Shirley. He intends 
to tear down whatever’s there and build 
a 40,000-square-foot lakeside mansion 
complete with huge HDTV screens all 
over the place projecting images of whatever great works of 
art his ‘‘guests’” would enjoy seeing. 

The Untold Story Dept.: As you may recall, there was a 
hoopla a couple of months ago over the Datacrime or Friday 
the 13th virus that was going to ruin the country somehow. 
All the major TV networks talked about it. All the newspa- 
pers wrote about it. It was on all the radio stations with 
various ‘‘experts’’ giving their opinions about it. The untold 
story is that the media was suckered into this story by PR 
mastermind Wes Thomas of East Northport, New York. 
Thomas, whom I first met when he was promoting some 
crazy guy named Captain Sticky, who continually appeared 
on ‘‘Real People,’’ is one of those rare birds who can still 
invent a publicity stunt. 

Thomas was working on behalf of a virus newsletter and 
two of the three virus books on the market. By carefully 
leaking information into various channels, Thomas got 
the attention of the Associated Press—and all the national 
media—soon after. By the time the networks got hold of the 
story, you'd have thought computers were going to ‘‘catch’’ 
this virus from airborne microbes. 

It was unbelievable. 

Kudos to Thomas for suckering the media. A double- 
dart to the media for not reporting on the publicity stunt 
aspect of the story, and a dart to Thomas, too, for creating a 
panic. 


You'd think that 
computers were 
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the Friday the 
13th virus from 
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How Small Will They 

i r a C k Go? Dept.: It’s amazing: we’re 

now entering the age of the 2- 

inch hard disk. These minus- 

cule drives pack 20MB to 40MB of storage in a package 

smaller than a deck of playing cards. Terry Johnson, CEO of 

PrairieTek Corp., likes to carry a drive in his pocket and show 

it off whenever he goes out. PrairieTek is the first of a slew of 

companies that will be marketing the 2-inch drives, which are 

destined to become the mainstay in the laptop arena by this 

time next year. Also, look for 3.5-inch hard disks with a capac- 

ity of 300MB by June, and with SOOMB by 
December. 

Here’s a New Twist Dept.: Look 
for a 2- or 3.5-inch hard drive to come built 
into the next generation of laser printers. 
All the fonts, forms, and other data will 
stay inside the laser printer, saving on 
tedious, time-wasting downloads. This idea 
was somewhat pioneered by the Apple- 
Adobe connection. The Apple Laser Writer 
NTX printer has a hard disk port on the 
back, and Adobe makes a hard disk that 
connects to it, putting the entire Adobe 
type library on-line. A truly outstanding 
product. 

Finally, look for the 2-inch hard 
disk to show up in VCRs, where they will 
be used for frame buffering, image capture, and special 
effects. Who said solid state has to replace magnetic media, 
anyway? 

486 Race Dept.: It seems like all the main players in the PC 
industry are racing to build not only the first shippable 486s, 
but also the fastest. The 486 is capable of great speeds if the 
system is correctly designed, and I’m told that this means lots 
of ASICs (application-specific integrated circuits). An ASIC 
costs about $30,000 to design, and there are over 100 silicon 
foundries that make them. It’s said to be the worst business to 
be in. Low margins, high pressure. 

When Intel gets the bugs out of the chip, we’ll see a 
flood of them. Right now, the story goes, the largest cache 
of 486 chips is right in New York City at PC Labs, where 
they have been inundated by one-shot prototypes. Be- 
lieve me, the business will heat up when the 486 revolution 
begins. 

Genuinely Interesting Software Dept.: If you do any C 
programming at all, then you must have a copy of Clear for C. 
At $199, this is the most fantastic utility ever devised for 
programmers. It creates a variety of elaborate and accurate 
flowcharts from undocumented source code. It’s a must for 
someone working on someone else’s code, documented or not 
documented. Call Clear Software in Brookline, Massachu- 
setts, at (617) 232-4720. There’s a version for dBASE pro- 
grams, too! Outstanding products! a 
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Release 3's 3D design gives you unprecedented power for analysis. 


Every business day, 10 million people 
turn to the power of Lotus’ 1-2-3° to solve 
their business problems. From investment 
banking to aerospace engineering. From 
fish processing to floral design. 

That’s because nothing can help you 
exploit the power of information better. 
Especially with the introduction of the new 
Lotus 1-2-3: Release 3 and Release 2.2. 

1-2-3 Release 3 lets you manipulate data, 
navigate through complex applications, 
and work with more speed, power and ease 
than any other spreadsheet. 


In fact, InfoWorld recently was moved 
to say “... with this new release, 1-2-3 has 
instantly regained its long standing position 
as the sheet to beat.”! 

Much of the credit belongs to Release 3’s 
revolutionary, true three dimensional 
design. And to its powerful database with 
DataLens technology that lets you access 
external data without leaving 1-2-3. 

Equally impressive is Release 3’s pre- 
sentation quality output and its range of 
advanced analytical graphics. In addition, 
our new programming tools make custom 


LnyoWorld July 17,1989° tn Canada call 1-800-668-1500 Ask for Department 19 ©1989 Lotus Development Corporation Lotus and 1-2-are registered trademarks of Lotus Development Corporation OS/2 ls a registered trademark of Internationa! Business Machines, Inc. t-2-3 


behind adesk has 
power on top of It. 


applications extraordinarily easy to create. you can doit faster, smarter and better. 
Release 3 is for DOS or OS/2° users. Its Ofcourse, both Release3 and Release 2.2 
breakthrough spreadsheet design ~ | provide the highest compatibility 
makes it ideal for managing highly with your current version of 1-2-3. 
complex tasks. For example, rolling Or as InfoWorld put it, “... current 
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up multiple departmental budgets, 1-2-3 users will feel right at home 
analyzing a database of company uh  immediately.”! 
expenses or building a financial The pointis, there’s never been 
reporting system. a better time to upgrade to 

For those of you who work in a eee ee 22ers Lotus 1-2-3, because there’s never 


640K DOS environment,Release2.2 andextraordinary speed. been a better 1-2-3. 

is the most powerful spreadsheet you can Call 1-800-TRADEUP for a free 
buy. It’s ideal for everyday business applica- 1-2-3 demo kit or upgrade information. 
tions from basic budgeting to inventory Ask for Ext. 565. Or contact your Lotus 
tracking to sales forecasting. Authorized Reseller. 

Release 2.2 offers remarkable speed and Then you'll see firsthand how the new 
presentation quality output, as well as Lotus 1-2-3 Release 3 and Release 2.2 will 
improved analytical power in the way of file give you more power than ever before. On 
linking, minimal recalc and undo. the desk and behind it. 

And your current add-in products will 
work with Release 2.2. So you can customize 
it any way you need to. 

All of which means, you can do every- 
thing you always did with 1-2-3 only now 


The New Lotus +-2-3 
The spreadsheet of choice 


Release 3runs under DOS or OS/2. Hard disk and | Mb system memory required in DOS, 3 Mb in OS/2 Lotus certified compatible PC AT with 80286/60386 process required Release 2 2 runs on Lotus certified PCs of all types in DOS with « minimum of 320K system memory. 
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Turn Your TV On To VGA 


With Willow’s VGA-TV." 


Now you can connect 
your PC and TV and see 
your favorite software 
programs on the big 
screen. Only VGA-TV 
* gives you both a Super- 
= VGA card and the 
proven video connection exciting these industry experts: 


“Product of the Week: VGA-TV...a very useful 
product...that gives users the option of showing 
\ their VGA presentations on a regular TV or tap- 
ing VGA presentations using a VCR.” 

Johu Dvorak 


“Until recently you were out of luck if you wanted to see your 
PC programs on video. Willow Peripherals now offers the 
VGA-TV card...that puts out a broadcast-quality NTSC RS170 


composite video signal.” PCM: r 














“The card's price, its range of display modes, and its video 
capability make it quite a bargain.” 
Compute! 


“...VGA-TV will provide an important link to the NTSC 
world.” 
MicroCad News 


VGA-TV is a 100% register and BIOS compatible VGA card that 
outputs a broadcast quality NTSC composite (or RGB) signal to 
aTV through an RCA jack on the board. Fully compatible 

with previous graphics standards, VGA-TV is priced at only 
$699, and fully backed by Willow's 3-year warranty and toll-free 
technical support. 


For more information, call 1-800 


Willow Peripherals, 190 Willow Ave. 
Bronx, NY 10454 

Phone: (212) 402-0010 or 

Fax: (212) 402-9603 


444-1885 


mee 
| 


___VGA Boards That Do More Than VGA. Wil in" 
— a. a. I ——— tertoterah 


Willow Peripherals is a division of ABV Electronios, Ltd. VGA-TV is a trademark of Wiliow Peripherals, Made in the USA. © Willow Peripherals, 1969. 
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The catfight over 
imaging models is 
more than the stuff of 
gossip. Because 

of it, we won't see 
true WYSIWYG in the 
PC worid for some 


time to come. 


Jim 


Seymour 


Last time, we looked at how a crisis over 
disparate imaging models has been splitting 
the personal computer industry—and hammer- 
ing the users. Because the ragged evolution of 
personal computers has allowed the develop- 
ment of many divergent schemes for represent- 
ing how text will appear on-screen and on 
paper, we're still far from a WYSIWYG world. 

When a given computer uses two different 
imaging models—one to send a representation 
of the final output to the screen, a second to 
send the actual output to a printer—errors are 
inevitable. While this was acceptable when we 
lived in a world of character-oriented displays 
and daisy wheel and dot matrix printers, it is 
clearly unacceptable in today’s era of high- 
resolution graphics displays and laser print- 
ers—particularly with today’s graphical appli- 
cations, which demand far greater accuracy. 

Apple’s decision last May to build its own 
system of scalable outline fonts intothe Macin- 
tosh operating system, in effect dropping its 
reliance on PostScript, should solve this di- 
lemma for Mac users. In this scheme, the same 
font outlines would be used both for drawing to 
the screen and for drawing to a connected 
printer. And this would provide, at least in 
theory, an ideal 1:1 correspondence between 
display and printed output. 

But what about PC users? Laser printers 
using Adobe’s PostScript interpreter have drawn 
good support among DOS applications soft- 
ware vendors. But that only covers the printed- 
output half of the equation. And Display Post- 
Script is dead in the water as a screen-imaging 
model in the PC world, for the reasons I traced 
in last issue’s column. 

Apple and Microsoft dropped The Big Bomb 
at Jonathan Seybold’s desktop publishing 
conference in late September. There, Micro- 
soft announced that it would license Apple’s 
scalable-font technology—the same technol- 
ogy going into the Macintosh’s System 7.0 
operating system next year—for subsequent 
versions of OS/2 Presentation Manager. 

This would let Microsoft build a tight link- 
age between its own, existing screen-imaging 
model for Presentation Manager and Apple’s 
scalable fonts. Consequently, users of OS/2 
Presentation Manager could be assured that 





their printed output would match the screen 
image very closely. And printer makers would 
be able to build a single model—also based on 
Apple’s font technology—that would work 
equally well with Macintoshes and PCs run- 
ning Presentation Manager. 

Earlier this year, Microsoft bought the rights 
to a PostScript clone developed by Bauer 
Enterprises, and it has cross-licensed that tech- 
nology to Apple. This no doubt makes Apple 
a lot more comfortable, after its rupture with 
its former ally, long-time supplier and once 
partly owned .. . Adobe Systems. 


WHEN ELEPHANTS FIGHT 
At Seybold’s conference, a nasty dust-up broke 
out among Microsoft, Adobe, NeXT, and 
(implicitly) Apple. Microsoft’s chairman Bill 
Gates began the program one morning by 
fleshing out the details of the Apple-Microsoft 
deal announced the night before. 

Then Adobe founder John Warnock, sitting 


ILLUSTRATION WILLIAM CONE 


on the dais next to Gates, called his plans ‘‘the 
biggest bunch of garbage and mumbo-jumbo 
T’ve ever heard.’’ Things went downhill from 
there: Steve Jobs of NeXT, the sole licensee of 
Warnock’s Display PostScript, was on the dais 
too and sided, predictably, with Adobe. 
Normally this would be only so much soap 
opera—messier than we’re used to but not 
very important. In practice, though, these four 
companies, plus IBM, hold the keys to the 
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Page 
Recognition 
For All of Us 


ReadRight 2.0 


e Reads hundreds 








of fonts Any PC 
+ ReadRight for $495 | 
e Supports popular + Scanner 
pra = OmnifontOCR | 
e Outputs a variety worth thousands 
of formats 


Reads Your Document 


« Reads most typewritten and typeset documents 
e Reads kerned and touching characters 
e Reads complex layouts containing multiple columns and tables 


Runs on Your PC 


e Runs on any IBM compatible PC with 
640K memory 


e Supports most popular scanners 
and image formats, including images 
from fax cards or hand held scanners 


Saves You Time 


e Works without being trained to recognize 
your fonts 


e Accesses your word processor, desktop publisher, spreadsheet 
or database software directly with just three keystrokes 


800-233- 4627 





trademark of OCR Systems, Inc. 
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| Jim Seymour 


kinds of imaging models that will domi- 
nate personal computing for the next decade. 
So these angry words are more than un- 
seemly: they’re tragic. You and | are the 
real losers in the game of up-yours these 
five are playing. 

What about PC users who aren’t inter- 
| ested in OS/2 and its Presentation Man- 
ager interface, but who want high-quality 
scalable fonts built into their operating 
environment for use in such type-critical 
programs as PageMaker? Will that inte- 
gral scalable-font technology also appear 
in Microsoft Windows, the graphical envi- 
ronment for determined DOS users? 

Peter Neupert, head of OS/2 develop- 
ment at Microsoft, tells me that squeezing 
that technology into Windows will be tough. 
‘One of our design goals for Windows is 
to keep it under 1 megabyte,’’ Neupert 
says. ‘*Bill [Gates] has said we're goingto 
do these scalable fonts in Presentation 
Manager first, and we are. You'll see 
them in PM, then we'll see about Win- 
dows.’’ Doesn’t sound very hopeful. 


NOT FOR THE REST OF US 

When will the first fruits of this curious 
Apple-Microsoft alliance appear on deal- 
ers’ shelves? ‘*We’ ve announced our first 
32-bit version of OS/2 for mid-1990,”* 
Neupert says. ‘‘I don’t think there’s any 
chance you'll see the fonts in OS/2 before 
then. Whether we can move Apple’s code 
into the product in time for that first 32-bit 
release we still don’t know.”’ 

The prospect of built-in font 
outlines—outlines, Apple promises, that 
will be compatible with PostScript fonts 
and with fonts from Bitstream, ITC, Lino- 
type, Monotype, URW, AGFA, Compu- 
graphic, and other major type vendors—is 
vastly appealing. But remember that the 
Microsoft move still doesn’t herald an era 
with a single, universal imaging model— 
only one with two very closely related 
models. Whetherclose is good enough for 
the °90s remains to be seen. 

The implications for PC users? It’s go- 
ing to be messy. It will take at least two 
years, Neupert believes, before the imag- 
ing-model crisis will begin to be sorted 
out on PCs—and then, I'd guess, only for 
users of high-end systems running OS/2 
Presentation Manager. For the rest of us, 
WYSIWYG in the PC world will remain 
' an alluring but distant dream. a 








EEG Pc MAGAZINE DECEMBER 26, 1989 


Breakthrough $899 Offer—Now You Can Drive CD-ROM 


Until December 31, 1989 Compact Disk Products (CDP) 

is packaging the just released third generation Hitachi 
CD-ROM drive with Microsoft’s most popular CD-ROM 
software: 


Package A—For $899, includes Microsoft Bookshelf, 
acoupon to purchase both Microsoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each, a FREE copy @ HITACHI 
of CD-Play Demo and FREE Federal TA ane eo 
Express delivery* 

Package B—For $1189 also includes Microsoft 
Programmer's Library 


YOU SAVE OVER $670! 


Buy CD-ROM now! CDP sells over 
200 quality CD-ROM titles for libraries, 
schools, legal and medical professionals, 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM, NEC, and HP 
announcing new CD-ROM based PC's 
or Mini's, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 

“T believe more than ever that CD- 
ROM products will be a major force in 
the expansion of the information 
industry.” Bill Gates. 


Cs 


Microsoft Bookshelf 


CDP is the largest specialized supplier 

of CD-ROM products in the US. Since 1987, CDP has supplied you with prompt 
service and expert advice...at the best prices. CDP is committed to CD-ROM 
and itshows. Our Unconditional Guarantee is unmatched. Our FREE Federal 
Express delivery is an industry first. Call now and tomorrow you will be driving 

these power CD-ROM products. 

RCLE RS #261/DEALERS CIRCLE #523 


4 1) If FOR ANY REASON you are unhappy with your purchase you may return it within 
: Soidets for s RULE RERUN. 


ORDER NOW! 800-MEGABYTe (634-2298) 


(Order line open M-S, 9AM-9PM EST} 


Fax Orders 212-737-8289 © Inquiries/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 
FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk 


FREE. Includes demos of many popular CD-ROM products and retails for $89. 
"Federal Express delivery free for phone/fax orders within connnental US. only 


Please send the package I've checked below. 
O Package “‘A’—Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf and CD-Play Demo (includes a coupon to purchase both Stat 
Pack/Small Business Consultant for $50 each) for only $899! 
O Package “B’—Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf, CD-Play Demo and Programmer's Library (includes ¢ coupon to 
purchase both Seat Pack/Smnall Business Consultant for $50 each) for only $1199! 
Please send the following drive configurarion with my order: 

© Stand-alone Hitachi CD-ROM drive; Select 1 PC/XT/AT/386 

or 1) Microchannel (add $100) 
0 Internal Hitachi CD-ROM drive (PC/XT/AT/ 386 Only) 


<p 


Microsoft 


BS Micinsaft Prograntmer’s | bra 


Hitachi cD-ROM dnves &¢ 
retail ($995: Hitachi's second * 
generation drives, the 1503 and 
the 3500, captured over 60% of the 
market with superior functionality and 
rehabilicy. The third generation 3600 
model (intemal or stand-alone) released in 
September i989 is Hitachi’s powerhouse for the 
1990's. Superior speed comes from a look-ahead cache 
and a linear pickup head motor. Powerful standard 
features include 8 drive daisy chaining, slim vertical or 
horizontal mounting, and full audio CD capabilities (accessible 
with CD Play Demo). 


Microsoft Bookshelf (retail $295): An indispensable 
collection a writers'references for word processor users. Thisis the 
CD-ROM title published. You get instant access to: The 
hs ye Chicago Manual of Style, Bartlett's Familiar 
Quotations, Roget's IL: Electronic Thesaurus, American H. one 
Dictionary, Business Information Sources, The U. 
Zip Code Directory, Houghton Mifflin Spell 
Checker and Usage Alert and more! All Microsoft CD- 
ROM's are RAM resident and include powerful cut and 
paste features for popular word processing packages. 


icrosoft Stat Pack (retail $125): Now you have easy 
-accessto the lance of statistics published by the Fed- 
etal Government—census data, business statistics, agricul- 
tural surveys and much more, plus Microsoft Excel and 
Lotus 4-2-3 spreadsheet files for all tables. A must for 
marketers and planners. 


icrosoft Small Business Consultant (retail $149}: 
The most popular publications of the Small Business Ad- 
ministration and Deloitte, Haskins and Sells on runing 
asmall business. Answer tax, accounting, legal, nal, ra 
AND financing questions in an instant. peat eee 
businessmen, accountants, and consultants. 


icrosoft Programmers Library (retail $395): 

All the critics are ravi masterpiece of smpli- 
o cde Wadi tia =) 89. A 

library (over 20,000 pages) of the latest releases of 

Microsoft's Technical Vieeence Manuals covering 

OS/2, Windows MS-DOS, C, 

MASM, etc. with 8 mega- 

bytes of source code. 

Akboindudes FREE 


CD ROM Net- 
software 
PC Profession- 


Compact Disk Products, Inc. 
223 East 85th Street, New York, New York 10028 
(212) 737-8400 
send me a FREE CDP E pedia of CD-ROM Products 
personal check money order enclosed 
Charge my (circle one) American Expres Optima VISA 
MasterCard Diner's Club 


exp. date 





FILLING PERFORM FORMS WILL START 
FILLING YOUR HEAD WITH IDEAS. 


By enabling you to design, ware- 
house and fill custom forms on 
your IBM PC or compatible, Delrina 
Technology’s PerFORM has trans- 
lated the benefits of "just in time” 
production to 








ee make most 

oy) oa paper forms 
f-4 obsolete. 
een PerFORM 






starts with the 
logic of the 
best 
desktop 
publishing 
software. 
Merges it with 
the best of data 


entry software. 
And goes far 
beyond both to save money 
and time. 





















DESIGNERS DESIGN, 
FILLERS FILL 

By splitting the functions into sepa- 
rate Designer & Filler software, 
PerFORM lets you maintain con- 
trol of design while you distribute 
Filler to every workstation that 
needs it. Even better with our spe- 
cialized LAN Filler software. 


WYSIWYG PLUS 
PerFORM Designer & Filler are 
graphic-based. You see on-screen 
exactly what your form will be 
when you print it. PerFFORM"has 
mouse- driven creation tools that 
no other forms processing soft- 
ware has. And forms-dedicated 
features that desktop publishing 
software doesn't have. 

Here's a neat one: you can 
draw multiple boxes of any size or 
proportion with PerFORM’s comb 
tool. If you resize, reshape or repo- 

sition the boxes, PerFFORM 
adjusts every other com- 
ponent of your form 
automatically. 


WYSIWYG FILLER 


What you learn 
once—how to use 
», PerFORM —will 
apply to all the 
forms you already 
know. The forms on 
your screen can 
be identical to 
the paper forms 
you're familiar 
with. Virtually 





everything that is rote can be set up 
to fill automatically. PerFORM elimi- 
nates drudgery. Saves incredible 
time. And even eliminates errors 
with automatic data entry validation 
that will block incorrect entries. 

And it imports from dBase and 
ASCIl files and exports updates 
transparently. 


GIVE THE EXPERTS YOUR EAR 


Publish! rated it ***** and 

wrote, “Surpasses both the MAC 
programs and the other PC pro- 
grams.” Stewart Alsop, PC Letter, 
said it “outperforms them all.” 


IBM GAVE 
PerFORM ITS VOTE 
PerFORM is the 

form design 

software in IBM 

FAWN — Forms 
Available When Needed. It enables 
MS DOS PS/2, PC/XT or PC/AT 
users to obtain and print the most 
current “just in time” forms from 
their IBM S/370 mainframe. And 
an OS/2 version is More than just 
the glimmer of an idea. 


1268-6082 

1-800-268-6082. pre 

PerFORM is so wom 
easyandcapa- | 
ble, it’s practi- ‘ —-A 
cally guaranteed ~“ ZH 


to get you think- 


ing beyond the pena 
obvious savings 
to new ways to use forms. 


PerFORM will change the forms 
in your business. And maybe, the 
form ofyour business. Phone Delrina 
Technology for more information 
and your nearest PerFORM dealer. 
PerFORM Designer & Filler, $294.95 * 
PerFORM Filler, $129.95 * 





PerFORM and PerFORM Designer & Filler are registered 
trade marks of Delnna Technology Inc {c) 1989 IBM. 
IBM FAWN, PS/2, POT, PC/AT and 


\ 
8/370 are registered trade marks of D 
International Business Machines ELRI NA i 
Corporation. Tieamtiesy 
*Manufactuser’s suggested lst price 
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The nineties will be 
the decade in 

which the enterprise 
information system 
begins to appear. 
But our methods for 
building such 
systems are stuck 


in the past. 


William EF 


Zachmann 


The momentum in the personal computer market 
that came from the growth of individual pro- 
ductivity applications is now fading. First- 
time users are no longer the primary customers 
of PC hardware and software vendors. Today, 
the more sophisticated buyers of replacement 
systems represent the best opportunity for 
future sales. 

At the same time, the trend toward the use 
of microprocessor-based computers as plat- 
forms on which to build enterprise informa- 
tion systems is gathering strength. The great- 
est growth in the early 1990s will come from 
replacing mainframe and minicomputer sys- 
tems with microprocessor-based alternatives. 

Traditional mainframes and minicomput- 
ers, with proprietary architectures unique to 
their individual vendors, are ultimately doomed. 
The new systems that will replace them will be 
built up from the same standardized, readily 
available components that go into personal 
computers: microprocessors, small-format 
Winchester disk drives, laser printers, and so 
forth. Personal computers, local area networks, 
and network servers, plus multiuser systems 
built around one or more standard micropro- 
cessors, will be the building blocks for these 
enterprise-wide systems. And standards will 
be the mortar that fastens them together. 

It’s important to remember, however, that 
making effective use of these flexible new 
technologies and reaping the dramatically lower 
costs they can bring with them will not be 
possible unless we develop new methods for 
building enterprise systems. 

This means more than just creating new 
development tools, although these too are 
necessary. More important, we need new ways 
of thinking, new ways of looking at the prob- 
lem, and new paradigms of enterprise system 
architecture and development. Simply apply- 
ing the traditional product development cycle 
and other MIS/DP concepts to modern distrib- 
uted resource systems is insufficient to the 
task—indeed an active obstacle. 

The mainframe development cycle is char- 
acterized by a number of well-defined stages. 
You start with a feasibility study and then 
proceed to the functional design, detail design, 
coding, testing, and installation phases. Though 





individual shops may introduce variations on 
this sequence, in the end they all amount to the 
same thing. 

What is most important, however, is the 
final stage: maintain, maintain, maintain. This 
activity is what sucks up the bulk of program- 
ming resources in most larger organizations. 
Of course, maintenance isn’t really just main- 
tenance. It also includes the infinite series of 
steps in which mistakes and inadequacies in 
the original design are patched up, in which 
important functions that were left out in the 
first place are tacked on, and in which changes 
needed torespond to changing business condi- 
tions are squeezed in. 


THE MORE THINGS CHANGE... 

The advent of structured programming and 
analysis, better development tools, and, most 
recently, computer-aided software engineer- 
ing (CASE) hasn’t really changed matters 
much. The traditional development cycle remains 
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the dominant paradigm, even in so-called ‘‘new 
approaches”’ like IBM’s much-touted AD/ 
Cycle. Unfortunately, this paradigm is inade- 
quate, being based on false assumptions about 
the nature of information and information 
systems, and their role within the enterprise. 

‘*Information is a resource that should be 
managed like any other resource in a busi- 
ness.”’ ‘‘Information systems should provide 
executives, managers, and professionals with 
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William F. Zachmann 


the information needed to do their jobs.”’ 
“Information systems should be designed 
to take account of what users want from 
them.”’ 

These are only a few of the conven- 
tionally accepted assertions associated with 
the traditional project development cycle. 


They are false. Every one of them. And 
they are seriously misleading in their 
implications. 

First off, information is not a resource 
like other resources. Information stored 
onamainframe is not like cash in the bank 
or oil in the ground. You need only think 
a bit about the phrase ‘‘yesterday’s pa- 
pers’’ to gain an understanding of the way 
information differs from material or fi- 
nancial resources. Information doesn’t sit 


Professional-looking labels made easy! 


~ Avery LabelPro.. 
Software for IBM 
PCs offers an easy 
way to produce 
professional- 
looking labels and 
transparencies from 
your HP Laserjet® 
or PostScript® 
compatible laser printers. LabelPro features 
include: 

* Preset layouts for Avery Laser Labels 

* Scaleable fonts, borders & clip art 

* Imports dBASE* and WordPerfect® 

* Free Avery Laser Labels & 

Transparencies in each box. 

Ask for LabelPro Software by product code 
#5100 from your local office 
products and computer dealer 
or call 1-800-535-3232 ext. 30 
for further information. 





AVERY 








Avery Laser Supplies 
Order these Avery Laser supplies by product code number: 


Product LabelSize  LabelsPer Sheets Per 
Code Hx W Sheet Package 


LabelPro Software 

§100 Laser Label Software 

Laser Transparencies 

5182 8%" x 11° 

5282 814" x 11° 

Return Address Labels 

5267 Ye" x 144" 80 25 


Address/ Shipping Labels 


$160 


8%" x 11" 


Laser Diskette Labels 


5196 244" x 244" 9 70 
for 312" diskettes 

5197 1%" x 4° 12 70 
for 514” diskettes 


Laser File Folder Labels 


§266 


0 25 
Round Laser Labels 

1%" 24 25 

12 25 

6 25 


"x Je" 3 





CIRCLE 204 ON READER SERVICE CARD 


there until it’s needed; it’s dynamic, and 
its utility varies with time. 

Providing information is not the job of 
information systems, either. The real output 
of a corporate information system is not 
information at all. It is action. The role of 
the information system of the enterprise is 
essentially identical to that of the nervous 
system in the human body. It is to enable 
the entity in question to act appropriately, 
so as to be able to survive and thrive in its 
environment. 

The real information system of the en- 
terprise cannot be understood simply in 
terms of its electronic components. The 
“‘brain”’ of the enterprise information system 
does not reside solely in the computer 
room, but in the executive suite and the 
boardroom as well. It is, in point of fact, an 
organic/electronic hybrid. 

Executives, managers, professionals, 
and, for that matter, factory workers, store 
clerks, salespeople, and engineers are not 
“tusers’’ of the information system. They 
are parts of it. They are in fact the most 
important parts of it. The electronic parts, 
if designed effectively, merely serve to 
connect and augment the much more criti- 
cal organic parts. That’s why taking ac- 
count of what the users want from infor- 
mation systems isn’t sufficient. The real 
issue isn’t ‘‘what the users want’’ but 
what the organization needs. 


BEYOND THE OLD PARADIGMS 
Developing effective new enterprise in- 
formation systems isn’t just a matter of 
building new applications. It is a matter of 
deliberately and consciously evolving what 
is, for all practical purposes, the nervous 
system of the enterprise as a whole. 

As long as computers were simply 
grafted onto the organization, acting merely 
as a sort of electronic appendage largely 
confined to the computer center, the in- 
herent inadequacies of traditional devel- 
opment methodologies and false under- 
lying assumptions remained manageable. 
They had their inconvenient aspects, the 
perpetual maintenance mode being the 
most important example. But the flaws 
weren’t fatal. 

Yet microprocessor-based distributed 
resources systems are integral to the en- 
terprise in a way that mainframes and 
minicomputers are not. To be effective, 
they cannot be bound within the limita- 
tions of the traditional product-develop- 
ment paradigm. We need not only new 
methods, but new ways of thinking, to 
make them work. a 
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Take Your Pick! 





Only ZEOS* lets you decide between these two great 
keyboards. Choose the ZEOS/RS with standard 
Enhanced key spacing yet a 25% smaller footprint. Or 
choose the ZEOS/F12 with all the function keys on the 
left. ZEOS gives you the choice. Two great keyboards, 


one great price. Who said typing 


can't be both fast 

and fun! Now it's 

both. ZEOS gives 

you your choice 

of two great key- 
@ boards. 


Choose the 
ZEOS/RS (Re- 
duced Size) keyboard. It’s 25% smaller! Or select the ZEOS/F12. All 12 
ion keys are on the left, where a lot of us learned to use them. It's 
great for Function-intensive applications. It’s fantastic for typing! 
Either way you get that great ZEOS Mechanical Tactile/Click feel. 
Plus, you will also get that extra ZEOS value. Like an anti-static dust 
cover included at no additional charge. Our famous ZEOS 30 day Money 
guarantee, Full One Year Warranty, Toll Free Technical Support 
and Expedited Replacement policy are yours too. ae 
So take your pick and start enjoying your new ZEOS keyboard right 
away. Order yours now by calling 800-423-5891. 


Please add $5.00 for shipping & handling. Your ZEOS keyboard comes with the standard 6’ coiled cable. For an additional 10’ cable extension 
(16‘ total) add $10.00. ZEOS keyboards use the standard DIN type connector as do most compatibles. If you're not sure what you need, contact 
your computer retailer. For PS/2 style connectors add $15.00. XT, AT and PS/2 are trademarks of IBM Corporation. Prices are subject to 
change without notice. Call for complete warranty details. Available in 12 languages, call to verify stock. ZEOS is a publicly traded company. 
NASDAQ Symbol: ZEOS 
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YOUR FAVORITE 
KEYBOARDS. 
GUARANTEED. 


ZEOS/F12, "F" 
KEYS ON THE 
LEFT! 

Many people prefer 
their function keys 
on the left. That's 
why we developed 
the ZEOS/F12. If you 
use your "F" keys fre- 
quently, then defi- 
nitely give the F12 
a try. You'll never 
go back. 


ZEOS/RS, 

25% SMALLER 
FOOTPRINT! 

We made it 25% 
smaller yet kept the 
rs ColateloL eo Malileliracre| 
key size and spac- 
ing. People love it 
by the thousands. 
You will too. Just 
decide what you're 
going to do with all 
that extra desk 
space! 


ORDER NOW TOLL FREE 


800-423-5891 


Open aoe evenings and 
weekends. 

FAX Orders Dial: 612-633-1325 
In Minnesota: 612-633-4591 
MasterCard, VISA, and COD. 
530 5th Avenue NW, 

St. Poul, MN 55112. 
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Whichever way you look atit, The MIT PC/XT is a : 
the MIT System 286-12 comes solid value. We liked 
out in front. There are other this system fori its low cost and reliable opera- 
machines that match the price, tion. It represents an excellent value. It has 
and many with the same fea- many features to recommend it as the desktop 
tures, but no one has the same 


computer for the average user: 
service and support policies at such low prices.’ 


® Highest Technology ® Lowest Prices ® Best Service and Support ® 
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MIT 286-12 $27Q 00 MIT XT-10 


AT SQ AVAIT 


ALSO AVAILABLE MIT 386-33 $ 200 MIT286-16 


Senn 
Standard Features XT-1D 286-12 286-16 386-20 386-25 


“9088 80286-12 80286-16 G0386-20 80386-25 mY all 
Speed (MHz) 10477 12/6 = 8/6 20/86 25/86 ¥ i 4 
Bios 


trot ai Phoenx AM)  Phoenx Phoenix SUSHEUS | 


rl Bh ak rl 


1,2M@ Floppy (5.25°) 
144MB Floppy (3.57)... 


#11 8on8 


Expansion Slots (8 bit) 


“ree 60 Day Money Back eo oie 
Expansion Stats (16 bit) 


Guarantee ‘applies ONLY to MIT et, HO SSL Tha 09): «558-00 


Products. Monitors, DOS & Brand Nampe 80M6 HD (28ms MFM). . 614.00 
Hardware not included in guarantee.) 


Free 1 Year TRW On-Site 
Service* 
Free 1-800 Technical 
Support* Case (Full-Tower). .... 
Pree i i bs + 
>» Shipping - UPS *Includes Card & Monitor 


Extended Warranties Up To **When Purchased w/System 
3 Years Available* + Applies only ta MIT products. 
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—1-800-426- 6659 


Novell 
Altec Passive Hub . 


AQUILAS Port Active Hud... 
AQUILAArcnetCard .... 


Netware 


Bernoulli Box 


10Meg . 
40 Meg (Dual20MG) . 
Beta Ext, 20MG 
Beta int. 20 MG . 


i 
} 
1 
: 


SMC Mdl 130 ArcnetCard .... Oual 44 MG 

Colorado Memory 

Systems (with Tepe) 
Jumbo 40/80/120 Ext 


EGA Wonder Enhanced |. : Tlera 
VGA Wonder 256K ........ Mitsubieht 
VGAWonder 512K... ... Laptop 20Mé8 . 


Other Models... eHub |. 274 Jumbo 40/80/120 int 
Samsung = : 


Other Models 
netomat 1000 . yt ast OMPEL ws 2400 INT (w/MMP5) 
BO287-0 |... cer ethene ees 


y Vanna Promethaus 
8088718. an, os r EMS A - 


90387-20 fete 3 aa” ronics 

80387-25.... ee pas Pig KESIS1.. 

80387-33 eee De ‘ . KBS153.. .. 9 i fig” ae US Robotics 

8087-4... ey. KBO1Plus 6... 0... av eae Courier2400......... .. : : 
Mintsport Model 1 war Courier 2400€ (MNP) 2 . 

ae Supersport2.... mtd PI ST 9600 

Aboveboard + w/2MG oOMG 

Inboard 386 PC (iMG) of an 40MG 

Inboard 386 AT 

Orchid 

Pro Designer + 

Tiny Turbo 286 

Paradies 

Autoswitch 350 . 

Autoswitch 480 Mitsubishi 

VGA+ ... . WWCEGA..... 2... a 
Alpe Diamond Scan 14” 


Allegro... ..... pm P2200 e Oramond Scan 16°. . . 
Other Models... .. : P5200 . 438 VGAU29 .... .. 


P5300... ... Express Writer 3H. 399 
Citizen Fyiqiere 890 Silent whiter press Writer Ae 


OtherModels .. . Call Muttisyne 40. 


uitisyne 
Ot Other Models 
When 


you demand 
quality printing. 
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BO 
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<2yaut lenvied parts and ater warranty 





Star Micronics 

NX 1000 Rainbow... .. 
NX 1000 Ver.2.... 
NX2400.. 

Other Models 
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Doing Business Since1980 A Division Of: CW: Marketing::Inc: 


ACCPAC BPI Network . . 
Crosstalk Lan 


DBaseIVLAN ....... Nea 


Foxbase LAN 
Lotus 1,2,3LAN2.0.... 
MS Excel/Network Node . 


MS Word Network Node... . 


Paradox Network . . . 


1 OIR Plus 

386 To The Max 

386 To The Max Professional 
Above Disk . 
AutoMenu . 

Back It31 

Backup Pro . 
Battery Watch Rel, Il 
B8rooklyn Bridge 
Carousel3 0 . 
Check it2 2 
CopyllPC .. 

Copy |! Option Board 
Corefast 

Desklink 

Oesqview 

Oesqview 386 
Oirect Access 

Qisk Optimizer 4.0 . 
Oisk Technician Advanced 
Oisk Technician Prot 
Oiskminder .. . 

DS Back-Up Plus . 
Fastback Plus ... 
Form Filler . 
Formtool 
Formworks w/Fill & File 
Go Script 

Go Senpt Plus 
Grasp 

H-Test Format 
Headroom 

Hyper Access 

Hyper Pad . 

Laplink tll 


Lotus Magellan . 

Mace Gold . 

Mace Utilities 

Mace Vaccine 

Memory Mate 

Microsoft Windows 286 
Microsoft Windows 386 
Norton Commander 
Norton Advanced . . 


4g Norton Editor 


Norton Utilities 4 S 
Optune 

PC Fullback Plus 
PC Tools Deluxe SS . 
Perfect Access 
Print 0 

000SI . 

Qemm 386 

See More/Lotus 
SidekickPtus . . 
Sideways 
Software Sridge 
SPF/PC 

Spinwrite lt. 

$02 Plus 

Super PC Ourck 
Tops Flashcard 
Tops 18M 

Tornado . 

Tornado w/Library 
Twist & Shout 
VGA Oimmer 
Windows Express . 
XTree 

XTree Professional 


XTree Professional Goid . 


elema 


PFS Protessional LAN. 
Q&A Network Pack (3 User) . . 
RBase for DOS (1-6) Network 
RBASE for DOS Unlimited . . 


259 
.175 


. 617 
. 1774 


Supercalc 5 LAN (requires Supercaic5) . 295 


Ventura Publishing Networking 
Word Perfect Network 
XTree Networking . . 


Enable 0A 

Framework It! 

MS Works 

SmartWare Il w/Spell Chkr 


Symphony 
MICE 
MS 8us/Sertal Mouse 10 
MS 8us/Serial Mouse 
w/Windows 
Kensington Expert Mouse PS/2 
Logi Mouse Hi-Res XT/AT 
PC Trac Ball Ser w/Magician 
White Mouse 8us/Ser w/Paint 


—FE 


= 


Compatible with you and | 
your software 


| 

| Quick and to the point 
| + Everything you need. 
| 


\) 
mora 


Call 
$300 
78 
409 
349 


Harvard Project Mgr Ill 
Microsoft Project 4 0 
Org + Advanced 
Superproyect Expert 
Tuneline 3 0 


Novell 
ANW/286 2 15 
SFT NW/286 2 1S 
ELS121 
ELS12 0A 
Ail Others 


2985 
445 


686 Attack Sub 
Abrams Battle Tank 
Chessmaster 2100 
Downhill Challenge 
F-t9 Stealth Fighter 
Fatcon2 0 

Hunt for Red October 
Jack Nicholas Golf 
Leisure Suit Larry . 
Leisure Suit Larry Il 
Mean 18 

NFL Challenge 

Jet 


Oesignasaurus 

Math Blaster Plus 

Reader Rabbit 

Carman San Diego 
Where in the USA 
Where jn the World 
Where in Europe 
Where in Time 


27 
24 


25 
23 
25 
25 


S45 
515 


Logical Connection 26K 
Logical Connection S12K 
MS Mach 20 Baseboard 
Masterpiece 

Masterpiece Plus 
Masterpiece Remote... 
Summasketch 12 = 1211 
Summasketch 12 x 18 Pro Il 


Auto Sketch 2 0 

Design CAO 3-0 

Orafix Ultra 

Genenc CAD Level 3 
Generic CAO 30 Orafting 
Math CAO 

Turbo Cadd 





AMI 

AMI Professional 
Choice Words 

OAC Word3. 

Gem ist Word + 
Grandview 

Muitimate Advantage Il 
PFS Office Woter 

PFS Professional Wate 
O&A Write 

Right Writer 

Spnat . 

Total Word 

Volkswriter 4 
Votlkswriter Oeluxe Plus 
Word (Microsoft) 

Word PerfectS 1 

Word Perfect Executive 
Word Perfect Library . 
Word Perfect Office 
Wordstar Pro Pack SS. 
Wordstar 2000 Plus 3 0 
Wordstar 2000+ Legal 
XY Write IIl+ 


Ar 


WordPerfect 5.1; More 
Powerful, Easier to Use 


VWonllerfect 


MS 00S33 

MS 00S 4 01. 
PC00S33. 
PCOOS40.. 


* Money Back Guarantee 
+ Software ONLY. 
"30 Days from date of invarce 
* Refund ONLY on anne 
Product Price . 2 
*Call for Return 
Authorization Number 
* Must be in 
Original Packaging 


ibe Dicectiherhating Siseceren Fat 
—Jorreg tie Deoct Bop 


= Call Bofors Submitting PO's. Ask fer Mational Acconats. 
«International Orders Add 5% 


Personal and Company Checks Will Delay 


Shipping Weeks, 

Prces, Terms & Availability Subject to 
Change Without Notice 

Add 5% torC OD Orders 


- Ro returns os misordered or opened hordwere. 
We Bu Nol Gusrsates Mochine Compatibility. 


Machine compatahility discloimer dove oot apply 
to MIT Systems. 
FAX Phone: (602) 944-1510 


«No Charge for VISA and Mastercard 
+ Wo Do Not Charge Your Card Unt Your Order ts Shyppad 
= You Pay The Ground Shipping 1-10# $700. 


1- 208 $11 00 (Except Alaska & Hawait}, 
We Pay the Air Difterence 


«Free Air Apphes ONLY to Domestic Orders Over $100. 


All products (including OOAs) carry manufacturer's: 
warranties only We do not honor guarantees. 
tebates tral period privileges or promotional 


programs offered by manufacturers 


TELEMART: 804 N 23rd Ave . Phoemx, Arizona 65021 





ORDER LINE: 


~ 1-800-426-6659 


Need all the mutti- 
tasking power of your 
80386 machine? You 
need Microsoft 
Windows/336, 


$179 
273 
546 


MS Basic Compiler 

C Compiler (Microsoft) 
Cobol Compiler (Microsoft) 
Lattice C Compiler 

Macro Assembler (Microsoft) 
Microsoft Duick Pascal ... 
MS Fortran Compiler 4 0 
MS PascalCompiler40 .. 
QuickBase 4.5... 
OuickC ... 

Ryan McFarland Fortran 
Ryan McFarland Cobol 
Turbo Basic . 

TurboC . 

Turbo Pro 

Turbo Pascal'§ § 

Turbo Pascal Dev Library 
Turbo Pascal Pro 


Carbon Copy Pius 5.1 
CompuServe Membership Kit 
Crosstalk XVI 

Crosstalk tor Windows 
Crosstalk Mark IV 
Direct Access 3 
Lap Link Release #3. 
Magic Mirror 

Mirror Ill 

PC Anywhere til. 
Procom + 

Relay Gold 30 

Remote 2 

Smartcom It . 
Smartcom Ill 
Smarterm 240 
Smarterm 320 


Complete Fult Page OCA/FP 
Complete Hand Scan 400 
Cat Reader 

OFIOCA 

OFI OCA Deluxe 


$289 
145 


its the fastest way to 
interact with a wealt 
new business and 
graphics programs. 


Chuck Yeager Flight Simulator . $30 
Famuty Software Library 55 


Adobe Ittustrator/Windows 


When It comes to 
word processing, why 
setde for perfect? 
Discover the one thats 
faster. more powerful. 
and easier to use 


Wn 


oe 
aves 


Tye. 


rc 
| *Poster-size printing 
Sculpted color fonts 
«Image processing capabilities 
*Free Slideshow utility 


Mavis Beacon Teaches Typing 
MS Learning DOS 

MS FhghtSimulator . 

PC Logo (New Ver } 

Typing Tutor iV 


Ask Sam 
Clarion 
Personal Developer 
Professional Developer 
Clipper$ 0 
OB Publisher 
Data Ease 
Data Pertect 
dBase IV : 
OB-XL Diamond 
Foxbase 386 


103 Foxbase Plus 


Foxbase Professional 
Foxbase Runtime 


48 Geniter 


Paradox30 


$3 Paradox 386 


O&A. : 
Duicksilver Diamond 

A Base Compiler 

A Base For 205 
RevelationAdy =. 
Revelation Adv Bump Disk 
Revelation Adv Runtime 
VP Expert 

VPinto . 

‘Who What When Where 
Dollars & Sense 


Quicken 3 0 
Tobias Mang Your Monay 6.0 


a” 
31 | First Choice 

First Graphics 

First Publisher 

Harvard Graphics 
Harvard Project Mgr I) 
Office Writer 
Professional File 
Professional Plan 
Professional Write 


Call 
Call 
Call 
Call 
Call 
Call 
Call 
Call 
Call 


3% DS/DD (100) 
3° High Density (100) 


5% High Density (100) 


ACCPAC Easy 
ACCPAC Easy Duickstart 
ACCPAC BPI GA, AP, AR 
BedfordAccounting .. 
DAC Easy Accounting 3.0 
DAC Easy Bonus Pack 3D 
DAC Easy Payroll 3.0 
One Write + Acctg System 
Peachtree ill 
Protitwise Business 10 Pak 
Protitwise/Solomon 
PowerPack 
Protitwise/Sotomon 
Report & Graph 
TimeShipst}.. . ... 


100 
229 aa. 
135 
Call 
Call 
Call 
159 
142 
138 


185 


108 


Colorm (VGAPaint) . 
CorelDraw 

Deluxe Paint 

Deiuxe Pant! Enhanced 
Designer 

Oraw Plus 

EGAPaint 

Express Publisher 
Finesse ae 
Flowcharting ll 
Freelance Plus 

Gem Desktop Publisher 
Gem Desktop 

Gem Draw + 

Gem Graph 

Graph In The Box 
Graph Plus 

Harvard Graphics 

Hot Shot Graphics . 
Impress 

Microsoft Chart 3 0 
Newsmaster Il 
NewsRoom 
NewsRoom Professional 
Pagemaker3D . 

PC Paintbrush + 


PC Paintbrush (For Windows) 


Perform w/Designer & Filer 
Print 

Printmaster Plus 
PrintShop (NEW) 

Pizzaz 

Pizzaz + 

Publish it! 

Publishers Paintbrush . 
Publishers Type Foundry 
Ventura Publishing 
Ventura Publishing Pro, 
VP Graphix 


$375 
95 
315 
40 
7 
405 
235 
1 
72 
Sd 
122 
309 
159 
a 
159 


| cEVGA, EMS, PC} file support 
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| Simply The Bestl 
Getspectacular results 
inno time flat 
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Cambridge Anatyst 
HAL 


Lotus 1-2-3Ver 22. 
Lotus 1-2-3Ver 30 . 
Lotus Agenda 

Lotus Manuscript 
Lucid 3-0 

MS Excel 

MS Multiplan 4 0 
Pian Pertect$ 0 
Ouattro 

Supercale $ 

Twin Advanced 

Twin Level lil 

Twin Classic 

VP Planner 

VP Planner Plus 


Call our Fax at (602) 944-1510 


Establatied 
Indusiry Leader 
Doing Business 

Since $680 


AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 


8804 North 23rd Avenue » Phoenix, AZ 85021 
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“How come we never see 
Jones in line anymore?” 





The wait is over for an affordable, 


high-end PC fax. 


Sending fax messages directly from your PC can 
save a lot of time. But most 9600 baud fax cards 
cost a lot of money. 


Not anymore, 


Introducing QuadFAX-96® — the new $395 PC fax 
card from Quadram. 

QuadFAX-96 runs at 9600 baud with background 
processing so you can keep working on your PC 
while you're transmitting or receiving. Its optional 
dBase-like command language means easy custom 
programming. And it comes with a five-year 
warranty. 

QuadFAX-96 even has optional QuadScript soft- 
ware. With it you get PostScript® quality output 


for flexibility and outrageous graphic quality you've 
probably never seen in a fax before. 


Let us prove it. Call us at (800) 538-8510 or 
FAX (408) 970-0905 and we'll fax you a sample 
of our impressive work. Ask about our 30-day 
evaluation program with satisfaction guaranteed 
or your money back. 
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National 
Semiconductor 


QUADRAM PRODUCTS GROUP 


QuodFAX 96 15 a resmtered trademark nf Nanonal Semiconductor Corporation. 
PoatScripr 1s  reputered trademark of Adcbe Srscems Incorporated. 


QUADRAM pa divnne of Nenonal Semiconductor Corpuration ©1090 Natural Semiconductes Corporation 


It’s the end of 
the year, and our 


intrepid columnist 
is overstocked 

with ideas and 
notions that never 
found their way 

into earlier columns. 
So he’s practically 
giving them away! 





M 


Leftover opinions! Unsold insights! They’re 
all discounted to move off the lot here at the 
Stephen Manes Column’s first annual year- 
end clearance! Act fast and take advantage of 
our wide selection of compact speculations—all 
the content of a full-size idea distilled to a few 
pithy paragraphs. We're eager to clear out our 
1989 musings, mutterings, and gripes to make 
way for the brand-new 1990s, so make your 
best deal now! Just look at some of these 
beauties: 

@ A real steal. Once the hottest of topics, 
copy protection has withered away, as even 
the most avaricious diehards have abandoned 
it. Just a couple of years back, a cadre of the 
editors of this magazine sat in a hotel room 
with the minions of a particular vendor and 
gave them an hour of unmitigated grief about 
their imbecilic copy protection policy. Even- 
tually the vendor dug deep into what passed 
for its soul and removed copy protection from 
its products once and for all. 

A couple of months ago a couple of guys 
from the company waylaid me ata trade show. 
**We just want to tell you how right you were 
about copy protection. Thank you.” 

I was stunned. It may well have been a first. 
Inthis business, the usual response to criticism 
is anything but gratitude. ‘‘Our sales are up 
about 200 percent,’’ the beaming executive 
went on. ‘*We'd never have believed it if we 
hadn’t seen it for ourselves.”’ 

So is copy protection finally extinct? Not 
on your disk drive! Game programs still use it, 
or compromise with a dimly inked, hard-to- 
copy sheet of data, some of which has to be 
entered before you can play. Misplace the 
sheet and you're out of luck, but at least you 
can install the game on your hard disk without 
worrying about some wacky nonstandard hid- 
den file that destroys your data when you least 
expect it. 

A particularly toasty circle of hell is re- 
served for the bozos and dimbulbs across the 
country who keep inventing ‘‘foolproof’’ 
hardware contraptions to prevent unauthor- 
ized access—mostly to programs no one in his 
right mind would bother with anyway. There 
seem to be dozens of these schemes, but I 
hadn’t seen one in action lately until some- 
body sent me a mammoth and vaguely inter- 


Stephen 


anes 


esting program that came complete with a 
doohickey that attaches ‘‘transparently’’ tothe 
parallel port (or was that *‘opaquely’’). 


THEY DIDN'T THINK 

You'd think the fact that the software takes half 
an hour to install would be a major deterrent to 
theft, but the vendor didn’t think. Before | 
could even touch the program, I had to find a 
screwdriver and apply it to the back of my 
machine. Then, after spending 30 fun-filled 
minutes watching disk drive lights and cryptic 
on-screen messages, | needed only 10 more to 
discover the program couldn’t do even re- 
motely what it was supposed to. Since the 
vendor apologized and promised a new set of 
disks, I blithely left the gizmo in place on the 
parallel port. 

A couple of days later, | turned on my 
printer and sent a document its way. Alas, the 
printer had gone deaf to my computer. It took 
me only 10 minutes of agony to remember that 





the infemal *‘transparent’’ copy protection device 
was still attached. Removing it solved the prob- 
lem instantly. 

The Iron Law of Copy Protection remains: 
If the program doesn't trust you, don't trust it. 
— Rustproofing additional. CD-ROM ven- 
dors have long touted the medium’s supposed 
indestructibility. Recent rumors wafting through 
the industry, however, suggest that the inks 
used to label the disks can conceivably destroy 
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the reflective coating they’re printed on, 
and thus the disks’ readability. 

Maybe so. Maybe not. But last spring 
my friend Wannabee Tycoon used a CD- 
ROM disk as a Frisbee in an attempt to 
drive geese from his lakefront lawn. The 
geese stuck around; the CD-ROM ended 
up in the drink. 

Months later, on a warm midsummer 
day, Tycoon, with benefit of snorkel, re- 
trieved the disk from the lake bottom—-pitted, 
marred, mottled, its label nearly unread- 
able. After carefully cleaning and drying 
the disk, Is lipped it intoaCD-ROMdrive, 
and—voila!—the system refused even to 
recognize the disk’s existence. 

@ Warranted forever. In the months 
after I bought my Kenmore washer and 
dryer, | could count on an almost weekly 
mid-dinner phone call about the wonders 
of the Sears Service Contract. What a 
wonderful marketing strategy: first, sell 
the product, and then imply that it’s likely 
tobreak the minute the warranty runs out! 
Polite refusals and requests for cessation 


of the calls failed to deter the intrepid 
Sears telemarketers; it took a screaming 
fit worthy of Sam Kinison to do the trick. 


AMERICAN KNOW-NOT 
In the same spirit of American know-not 
comes Prodigy, Sears’s joint computer 


Last spring my friend 
used a CD-ROM 


disk as a Frisbee to 
drive geese from his 
lakefront lawn. 





venture with IBM. Their PR flacks gave 
me a complimentary subscription to this 
on-line so-called ‘‘service.’’ I tested it, 
detested it, wrote mean and nasty things 
about it, and put it out of my mind. 

That is, until the bills started arriving. 
They now add up to $54.19, which is a 
whole mess of enchiladas for a service 
that’s basing a lot of its putative appeal on 





its putative low cost. Prodigy’s customer 
service folks have been every bit as com- 
petent as its designers—repeated phone 
calls explaining the problem have been 
utterly useless. 

And I’m not the only journalist who’s 
run into this problem. So please excuse 
this Kinisonian rant: Listen, you turkeys! 
Account number 2801 10 009 0030581 
was a complimentary account! I told you, 
ltold you, and! done told you! I canceled, 
I canceled, and I recanceled, yet you keep 
sending these bills! Now get off my case!! 
@ A pointed rebuttal. Less than 24 hours 
after the final version of my column two 
issues ago, extolling the Isopoint key point- 
ing device, was graven immutably in pixels, 
a party conversation called the whole thing 
into question. ‘*You know,’’ said my friend 
Hardweird, ‘‘you seem to have overlooked 
an advanced pointing interface known to 
millions of users and gaining a million or 
soevery month. It’s sosimple every kid in 
America already knows how to use it. 
And, dollars to donuts, somebody will 
eventually adapt it for the PC.’’ With that 
he reached down to the floor beneath his 
TV set and picked up his kid’s Nintendo 
game controller. a 
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BUYERS BEWARE! Northgate charges credit card 
sales only when your system is in the shipping process. 
Some others use your money by charging cards at 
time of sale. We recommend you be aware of this 
when considering your vendor, 
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How can Northgate atford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system, for the 
same money doesn't match up? 

Maybe it's the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color pictures? 


Here's a fresh idea... Make Northgate and 
Dell's money-back guarantee program meaningful: 
Order from both companies. 


30 days later send back the loser. 
Or keep life simple and place your order with 
Northgate. Odds are it's the one you'll keep anyway. 








Northgate Computer Systems, Inc. 
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Plymouth, Minnesota 55441 
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800-548-1993 


| Canada: 800-338-8383 
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| Lease it with Northgate, up to five-year terms available. 
© Copyright Northgate Computer Systems. Inc 1989 All Rights Reserved Northgate. OMNI- 
| KEY/102, Omnikey PLUS. and the Nort neste * logo are trademarks of Northgate Computer 
Systems, Inc All other product and brand names are trademarks and registered trademarks 
of their respective companies 
Prices and specifications are subject to change without notice Northgate reserves the right to 
| substitute components of equal or greater quality or performance All Items subject to 
availability 
PS Ask about OmniKey/PLUS. the new Northgate Keyboard designed the way you want! 
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Easier to use. More 
features. No hardware 
upgrade. 

At WordPerfect Corporation 
we're serious about listening to 
ourusers. Whileeveryoneelseis 
tryingtokeepup withus, we're trying “\ 
tokeep up with you. WordPerfect 5.lis |“) 
our latest response to your needs. . 
Easier to use 
By adding pull-down menus and mouse support, 


we've made WordPerfect easier to learn and use. 


With context-sensitive help, you have more help 
inmore places. And filenames can be longer. Name 
your file Letter from Mr. Hart to Dr. Burns, instead 
of Hartburn. ltr. 
More features 


WordPerfect 5.1 boasts over 30 new features. Like 


Tables. Work with columns and rows of information 


like never before. Merge has been magnified, yet 


simplified. Creating mailing labels is a breeze. Tabs 
are now more flexible. Spreadsheet data can be 


_————— With the 5.1 Tables feature you have amazing 

. control over columns and rows of 
information. Great for making 

your own forms. 

Edit an equation using English-like 
commands, The Equation Editor 
builds and displays graphics- 

based equations. Is there a 

scientist in the house? 
Now your equations are 
simple to write. 


Of Mice and Menus... 
You asked for it! 


retrieved right 
into a document. 
And with the automated 
equation editor, equations are 
simple to write. 
Memory requirements 

We've added more features, but not the need for 
more memory. WordPerfect 5.1 still runs in 384K 
of free memory, the same as 5.0. 

To get a copy of WordPerfect 5.1, see your 
local dealer. Or call us at 1-800-526-5059 for 5.1 
update information. 

With WordPerfect 5.1, your documents can look 
better than ever. Because only one word processor 
is WordPerfect. 


WordPerfect 


PORA 


1555 N. Technology Way Orem UT 84057 
Telephone: 1-800-526-5059 Telex: 820618 FAX: (801) 222-4477 


WordPerfect is a registered trademark of WordPerfect Corporation in the United States. 
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Just because a candy bar that 
once cost a nickel now costs 
75 cents, it’s easy to believe 
everything costs more these 
days. But not if you’re buy- 
ing personal computers! The 
12 20-MHz 80386-based 
PCs tested here cost about 
$2,600 on average, and 
even less when you include 
dealer discounts. That’s 
roughly $6,000 less than the 
price of the original Compaq 
Deskpro 386/20 when it 
came out in September 
1987, and it’s about $2,000 
less than the 20-MHz Dell 


System 310 cost at its introduction in April 1988. 

These machines aren’t trivial, either. We asked vendors to 
send us machines equipped with 2MB of RAM, a40MB hard 
z disk, and a VGA display adapter and monitor. Most of the 





386/20s 


Off the Shelf 


Power at the 


Right Price 


With prices ranging from $2,395 to $2,995, 
these full-fledged 386/20s offer high 
performance at a low price. Some 


compromises . .. but some surprises, too. 


by John Dickinson 


more expensive brethren? 
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computers come in large- 
format, AT-style cabinets, 
but others, such as the 
Northgate MicroStation 
386/20, have newer, small- 
footprint desktop configura- 
tions with fewer slots. 
While they’re not top-of- 
the-line PCs by any means, 
these machines deserve seri- 
ous consideration from per- 
formance-minded users 
looking for low-cost, entry- 
level models. 

But what is it that makes 
20-MHz 386 computers so 
inexpensive today? Why are 


these machines up to $6,000 cheaper to produce now than 
they were a mere two years ago? And even more importantly, 
are these new computers in the same class as their older and 


COMPETITION A FACTOR 

Competition has certainly made the prices 
of 386-based PCs go down during the past 
two years. You can bet, for instance, that 
Dell’s bold pricing of the original System 
310 brought the price of the equivalent 
Compaq or IBM system down. Similarly, 
more-aggressive vendors underpriced Dell 
and its peers, and today that same Dell 
System 310 costs $4,200 with a VGA 
monitor and 40MB hard disk. The Com- 
paq Deskpro 386/20E, the small-footprint 
model that replaced the original 386/20, 
costs $6, 100 with built-in VGA. 

That explains some of the price differ- 
ence between the original Compaq and 
these $2,600 machines. What explains 
more of the difference is that important 
technical and marketing factors have creat- 
ed a class of commodity machines based 
on 20-MHz 386 technology and assembled 
from standard, readily available parts. 
You'll want to weigh those factors careful- 
ly before considering a high-performance 
PC that costs as little as these twelve do. 

To start with something fundamental as 
well as simple, the price of Intel’s 20-MHz 
80386 processor has tumbled from $475 in 
1987 to $201 now. In that same period, the 
**glue’’ chips required to merge processor, 
memory, and other discrete components 
into a functioning PC system board have 
come down in price by equally large pro- 
portions owing to increased production. 
That price change has affected Compaq’s 
and IBM’s pricing just as much as it has 
affected those of Amax Engineering 
Corp., C-Squared Microsystems, and oth- 
er vendors whose machines are reviewed 
here, so there is no need for concern. 

You should be concerned about the per- 
formance, construction quality, and ser- 
vice that you’ll get with these machines 
relative to more-expensive models. Per- 
formance is one area where PC Labs’ 
benchmark tests will tell you exactly what 
to think. And 10 of these 12 machines suf- 
fer from the lack of a memory cache. 

Intel’s 20-MHz 386 technology intro- 
duced cached memory to the PC industry. 
While caching was nothing new to main- 
frames and minicomputers, Intel’s 82385 
cache controller, combined with 32K of 
static RAM, brought breathtaking per- 
formance to the PCs that use it. A memory 
cache allows fast memory to serve as a 


For the features section of this issue, the 
associate editor was Edward L. Perratore 
and the project leaders were Bill O' Brien 
and Pamela J. Milland. 
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buffer between a fast processor, such as 
the 20-MHz 386, and lower-speed memo- 
ry, including 100-nanosecond or slower 
dynamic RAM chips. 

By storing data likely to be needed or 
recently used by the processor in high- 
speed (expensive) SRAM, you can have a 
main system memory made up of slower, 
less expensive DRAM. Without a proces- 
sor RAM cache, wait states have to be in- 
serted into memory fetch and store cycles 
to allow the slower DRAM chips to keep 
up with processor requests. 


KEEPING THE COST DOWN 

Like any other performance enhancement, 
designing and building cache technology 
adds to the cost of a PC. Eliminating a 
memory cache is one way to bring down 
the cost of building a 386-based PC, and 
ten of the vendors here have done that, re- 
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sulting in performance for those machines 
that is roughly 11 percent slower than that 
of the original Compaq Deskpro 386/20. 
That’s not terrible performance, and many 
higher-priced machines perform about the 
same. But you might want to consider the 
more-expensive machines reviewed here, 
which offer memory caching and higher 
performance. 

Quality is something that is immeasur- 
able; you have to use a machine for six 
months, a year, or even longer to deter- 
mine just how long your machine is going 
to last. Our reviewers report on how well 
each machine seems to be put together, but 
remember that to keep costs down, the 
manufacturer simply has to use less expen- 


sive and therefore lower-quality parts. 

The key component among these parts 
is the system board, and vendors that make 
these and other machines report a wide 
range of prices. They range from about 
$300 for a bare-bones, Taiwanese-manu- 
factured board (designed to run without a 
memory cache) to about $1,300 for a do- 
mestically manufactured board with a 
memory cache and with the processor and 
memory installed. Installing a 386 proces- 
sor and 2MB of RAM in the Taiwanese 
board brings its cost up to about $1,000. 
These system boards include BIOS chips, 
and once you have the board, all it takes to 
build one of these machines is to equip it 
with components compatible with the 
BIOS. 

The rest of the components, such as the 
video card and monitor, disk controller, 
floppy and hard disk drives, keyboard, 
power supply, and cabinet, also have a 
wide range of prices. While it seems that 
these vendors pay about the same as ven- 
dors of more-expensive machines, a small 
difference in the price of these components 
can make a significant quality difference. 
A 300-watt power supply, for example, 
doesn’t cost substantially more than a 200- 
watt model, but you may regret having a 
smaller one if you add a power-hungry ex- 
pansion board someday. 

A small price difference between flop- 
py disk drives can indicate serious differ- 
ences in reliability. More important, how- 
ever, is the hard disk, and the disks in these 
machines differ little in price, perfor- 
mance, and quality from most others on 
the market. To prove it to yourself, just 
take a look at the disk performance statis- 
tics for these machines compared with the 
original Compaq Deskpro 386/20 used in 
PC Labs’ benchmark tests. The drives all 
have access times in the 26- to 32-millisec- 
ond range, and their DOS File Access 
benchmark test scores are quite competi- 
tive. On the other hand, the video perfor- 
mances vary by quite a bit, reflecting the 
quality of the various VGA adapters used 
in the machines. 


WHAT YOU REALLY GET 

A larger question is what components will 
be in the machine you actually buy. As- 
semblers of PCs like to buy these parts in 
large quantities and are always on the look- 
out for the best buys. So, while a machine 
tested for this review may have a VGA 
adapter from one vendor, the one you buy 
may have an adapter built by another. The 
one you get may be inferior or superior to 


the one tested here, and until! you use it, 
you’ ll have no way of knowing. 

The machines tested here are assem- 
bled both domestically and overseas. The 
most difficult components to manufacture, 
system boards and disk drives, are pur- 
chased by these vendors. The cost of final 
assembly is relatively small, with the actu- 
al place of assembly not being a major con- 
cern. 
Service is also an area that is hard to 
measure, but every vendor we talked to 
while preparing this story said that the big- 
gest factor in holding down its costs is low 
overhead. This includes advertising costs, 
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manufacturing facility costs, and employ- 
ee benefits, but it also includes the quality 
of the manuals you get and the service 
you'll receive if you have trouble. Some 
more-expensive machines come with 24- 
hour support accessible via 800 numbers, 
one-year on-site service, and other cus- 
tomer benefits that just can’t be delivered 
for $2,600. (Of course, not all expensive 
machines come with these benefits, ei- 
ther.) 

Don’t despair, though—there are some 
pleasant surprises here. Our lowest-priced 


entry (tied with Tangent), from ACMA 
Computers, has the stringent FCC Class B 
rating as proof of its engineering, while the 
Northgate MicroStation 386/20 comes 
with all the service and support that has 
made Northgate Computer Systems one of 
the leaders in the direct-mail market. 

So read these reviews carefully and 
make sure the machine you select is going 
to deliver the performance and quality you 
want. Then call the vendor to ensure that 
you’ ll get the level of support you need. 

In finding out what the 12 lowest-cost 
machines actually are, PC Magazine con- 
tacted 97 computer vendors. To reflect the 


CONSOLIDATING THE PC MARKET THE INTEL WAY 


by John Dickinson 


If Intel had its way, this story wouldn’t get published. Accord- 
ing to the company’s plans forthe 386 market, the current | 6- 
MHz 80386SX and the up-and-coming 20-MHz 80386SX 
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processors should be the bases forthe entry-level 386 market, 


instruction Mix test scores 
of machines on the market (now) 


Instruction Mix test scores 
of machines on the market (near-term) 


(Shorter bars represent better performance) 





Compaq 





Prototype 
Deskpro Deskpro 486 2 
386/20 386/25 (25 MHz) 


* This result is based on the 80286 Instruction Mix test. 
t This result is an estimate based on projections from current PC Labs dala. 
+ The Prototype 486 is a 25-MHz 486 machine tested with the PC Labs 80386 


Instruction Mix test. 





not these full-fledged 386/20s. But the market isn’t playing it 
that way—at least not yet. 
The 386SX processor offers 32-bit processing with 16-bit 


memory access and was designed 
to take over for the older—and 
less capable—80286 processor. 
Machines like those reviewed here, 
however, are priced so attractively 
that it’s hard to imagine why you’d 
be satisfied with the slower mem- 
ory performance of an upgraded 
AT-class machine when you can 
have the real thing for the same 
money or less. Even if you decide 
to spend $1,000 more than the 
price of one of the machines re- 
viewed here, you’ll get better per- 
formance for your money in the 
true 386 market. 

But lower-priced SX machines 
are on deck and ready to come up 
to bat. After all, Intel’s plans re- 
ally require that you stop buying 
286-based PCs; consequently, PC 
vendors have been responding to 
Intel’s aggressive pricing and mar- 
keting moves by building SX- 
based machines that are becoming 
price-competitive with 286s. Look 
for them here in PC Magazine 
next month. Also, expect the 
number of choices to dwindle in 
the next year or two as the 286, the 
16-MHz 386, and other PC op- 
tions are consolidated into a likely 
lineup of 20-MHz 386SXs, 25- 
and 33-MHz 386s, and 486s. 
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market accurately, we chose six direct- 
marketing companies and six dealer-based 
vendors. Those companies marketing 
through dealers may offer additional dis- 
counts to the prices quoted here, so consult 
the features table for each vendor’s distri- 
bution method. The reviews follow alpha- 
betically, while the features table is ar- 
ranged in ascending price order. 


ACMA COMPUTERS INC. 
ACMA 386/20 


Professional System _ 
by Winn L. Rosch 


A quick list of its essentials tells most of 
the story of the ACMA 386/20 Profession- 
al System from ACMA Computers: small 
footprint, 20 MHz, FCC Class B certifica- 
tion. The smallish system—it measures 
5.75 by 17 by 16 inches (HWD)—s a little 
short on speed, but it does not lack work- 
manship. 

The low $2,395 price of the standard 
system sacrifices one performance item: a 
memory cache. The 80-nanosecond 
DRAM memory is merely interleaved, re- 
sulting in performance that brings up the 
rear among its peers. Included in this con- 
figuration is a NEC MultiSync 2A color 
display with built-in tilt/swivel base. The 
standard keyboard is manufactured by 
MaxiSwitch and duplicates the IBM 101- 


-_ — ——_ 





The $2,395 ACMA 386/20 Professional . 
System boasts a small footprint—5.75 by 17 
by 16 inches (HWD)—and high-quality 
construction, including neatly dressed wires, 
good-sized turbo andreset buttons,and 
room for up to 16MB of 32-bit memory. 
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ACMA 386/20 Professional System 

ACMA Computers Inc., 117 Fourier Ave., 
Fremont, CA 94539; (800) 666-8898, (415) 438- 
4400. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
$2,395. DOS 3.3, $75; DOS 4.01, $85. 

In Short: A reduced-footprint model, the ACMA 
386/20 Professional System features interleaved 
memory, four drive bays, good overall 
construction, and FCC Class B certification. 
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key Enhanced-style layout. DOS is option- 
al: $75 for 3.3, $85 for 4.01. ACMA does 
not supply OS/2. 

The compact chassis doesn’t constrain 
memory capacity. In eight SIP sockets, the 
ACMA’s Helm Engineering (Taiwan) sys- 
tem board holds up to 8MB RAM, with 
16MB of 32-bit memory total. In the 
ACMA’’s standard configuration, all sock- 
ets are filled with 256-kilobit SIPs. While 
1-megabit SIPs can also be used, the two 
sizes cannot be mixed. The SIPs, located 
at the front end of the expansion slots, may 
interfere with some full-length expansion 
boards, and the ACMA 386/20’s RAM 
shadowing puts 384K of the memory total 
out of the reach of applications. 


EXTENDED SETUP 

Through the system’s extended setup pro- 
cedure for the eight Chips and Technol- 
ogies VLSI chips that make up the princi- 
pal circuitry of the ACMA 386/20, you 
can program either 8 MHz for compatibil- 
ity or 10 MHz for a dash of extra perfor- 
mance. A coprocessor socket accommo- 


" dates either an Intel 80387 or Weitek 3167. 


Typical of small-footprint computers, 
the ACMA lops off inches by shorting you 
on drive bays. A stack of three half-height 
bays on the right is complemented by a sin- 
gle vertical one-third-height bay clamped 
on the left edge of the main bay. All four 
have front-panel access suitable for re- 
movable media. 

While the larger bays use standard AT 
rails—a spare pair are thoughtfully includ- 
ed with the system—the small bay makes 
mounting a drive Machiavellian. Fitting a 
3.5-inch drive can be a trial by tedium, 
which requires that the entire bay be re- 
moved from the chassis to reach two of the 
screws holding the diminutive drive in 
place. Power for the four-drive system 
maximum is supplied by a 200-watt unit 





from Taiwan Liton Electronic Co. 

The $2,395 price of the ACMA in- 
cludes your choice of a high-density 5.25- 
or 3.5-inch TEAC floppy disk drive. The 
40MB hard disk, made by Seagate, has 
MFM data encoding and registered a 31- 
millisecond access time on the PC Labs 
BIOS Disk Seek benchmark test. Both the 
floppy and hard disk drive are handled by a 
National Computer 16-bit combination 
controller, which supports 1:1 hard disk 
interleaving. 

Three of the four 16-bit slots are filled 
in the tested unit. A generic 16-bit /O 
adapter (that carries all of the system 
input/output ports—two serial, one paral- 
lel, and one game) and an Orchid 16-bit 
ProDesigner VGA adapter fill the remain- 
ing two slots, leaving a total of five slots 
free: two 8-, one 16-, and two 32-bit for 
further expansion. 

The contents of the setup memory are 
altered by procedures that are contained, 


The quality of ACMA’s 
386/20 is nearly major- 
league, with neatly 
dressed wires and fully 


functioning controls. 


along with diagnostics, in the American 
Megatrends system BIOS. ACMA also 
supplies several utilities on disk, including 
an EMS driver that works in conjunction 
with the Chips and Technologies chip set 
to turn extended memory into expanded. 

With the exception of a poorly fitting 
keyboard connector, the overall quality of 
the ACMA 386/20 falls just short of ma- 
jor-league. Wires are neatly dressed. The 
two large, three-quarter-inch push but- 
tons—turbo and reset—and the three indi- 
cators on the 3.5- by 2-inch control panel 
are attractive and fully functional. ACMA 
backs its system with a one-year warranty 
on parts, two years on labor. Unfortunate- 
ly the documentation attempts to be chatty 
but fails to communicate vital information 
about the system. It’s vague and at times in 
efror. 

Choose the ACMA 386/20 for better- 
than-average construction quality and its 
reduced footprint. You'll have to be will- 
ing to sacrifice speed, but for $2,395 it’s 
not too big a sacrifice. 


AMAX ENGINEERING CORP. 


Amax PC/386-20 


Business System 
by Alfred Poor 


The Amax PC/386-20 comes with docu- 
mentation in a striking black slipcase that 
proclaims in bold red script: ‘‘No Sur- 
prises!”’ In general the sales slogan fits this 
$2,750 system well, although you will find 
a twist or two before you’re finished. 

The full-size case has a bit more styling 
on its front than the typical clone, but in- 
side it is a familiar chassis with five half- 
height drive bays, three of which accept re- 
movable media. The case is solidly 
constructed: instead of the cheaper spot- 
welding used in less sturdy designs, the 
mounting cage for expansion card brackets 
has a continuous weld that joins it securely 
to the back of the case. 

The components in the machine hold 
few surprises. The disk drives are a Sea- 
gate 40MB hard disk and a TEAC 1.2MB 
floppy disk unit. The 16-bit combination 
controller is made by National Computer, 
this isn’t as common as the Western Digi- 
tal card but is a popular choice among the 
lower-cost machines. The monitor is a 
Hyundai 14-inch VGA screen with a built- 
in tilt/swivel base. DOS 3.3 or 4.01 is in- 
cluded in the $2,750 price. 

There were few surprises in the ma- 
chine’s performance on the PC Labs 
benchmark tests. In general, the results 
were average, with one large exception. 
The video tests put the Amax near the top 
of the field. The video adapter was the rea- 
son behind this surprise; Amax uses the ex- 
cellent ATI VGA Wonder card with a bus 
mouse port built right in. It includes a 
Microsoft-compatible mouse and works 
with the genuine Microsoft rodent without 
problems. 

The case holds some other good sur- 
prises. One was the presence of labels on 
all the I/O port connectors. Even better is 
the FCC sticker on the back: this unit 
sports a Class B rating, while most com- 
petitors offer the less stringent Class A rat- 
ing. While there are many factors involved 
in getting the higher rating, it is at least in 
part a measure of the design and construc- 
tion quality of the machine. 


MIXED MESSAGES 
The motherboard came stuffed with 100- 
nanosecond 256-kilobit chips. The board 


uses unusual DIP sockets for memory, 
with offset pairs of rows to accept both 
256-kilobit and 1I-megabit chips, giving 
you more flexibility in configuring the sys- 
tem memory. (Now that 1Mb chips are 
generally cheaper per bit than 256-kilobit 
chips, this arrangement offers some eco- 
nomic advantages.) The socket arrange- 
ment is potentially confounding, though; 
you'll have to install memory chips care- 
fully to avoid inserting pins into the wrong 
slots. 

Another mixed blessing was the pres- 
ence of the Chips and Technologies 
advanced setup utility in ROM. This pro- 
gram lets you reconfigure nearly every- 
thing, from bus speeds to memory maps. 
Amax does make it hard to create a bad 
configuration, but there are some options 
where a little fiddling could quickly create 
an unbootable system. On a more positive 





A full-size, solidly built box is one of the 
distinguishing features of the $2,750 Amax 
PC/386-20 Business System. The mounting 
cage for the expansion card brackets sports 
a continuous weld, which securely joins it to 
the back of the case. 


note, this utility lets knowledgeable users 
tune their systems for maximum perform- 
ance. 

There were even some surprises— 
ranging from disappointing to downright 
humorous. The documentation is skimpy 
at best. There are two thin booklets, on the 
display adapter and the I/O card, and a 35- 
page manual covering the motherboard. 
The motherboard manual is much better 
than average—it is clearly written and 
typeset—but it still is too small and leaves 
out too much important information that 





Amax PC/386-20 Business System 

Amax Engineering Corp., 47315 Mission Falls 
Ct., Fremont, CA 94539; (800) 888-AMAX, (415) 
651-8886. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
DOS 3.3 or 4.01, utilities, $2,750. 

In Short: The Amax doesn't fully deliver on its 
promise of "no surprises,” but its combination of 
low price and reasonable performance makes it a 
solid, fow-cosl 386. 


CIRCLE 421 ON READER SERVICE CARD 


novices are likely to need. 

The most startling surprise, however, is 
that the handsome slipcase with the ‘‘No 
Surprises!’’ emblem also carries the leg- 
end “‘Amax 286 Series User’s Guide’’; 
this is sure to unsettle or amuse anyone 
who expected to find 386 documentation. 
According to an Amax representative, this 
misprint is being corrected. 

The Amax PC/386-20 ends up running 
down the center of the road in comparison 
with the others in the pack. Its price is right 
about in the middle, along with its per- 
formance scores. It has nice features and a 
few quirks, none of which are enough to 
swerve it to one side or the other of the val- 
ue line. It stands as a reasonable if unexcit- 
ing choice among good values. 


BUS COMPUTER SYSTEMS INC. 


Bus 386/20 


by Winn L. Rosch 


Tight budgets and network anchors mix 
about as well as crude oil and water—with 
about the same disheartening results. With 
the Bus 386/20 from Bus Computer Sys- 
tems, however, you have hope of bringing 
the desire and reality back together. The 
system has enough proven reserves to hold 
sufficient mass storage to anchor almost 
any network, yet it won’t extract a high 
capital cost. 

A tower system that costs just $2,450 in 
standard trim, the Bus 386/20 delivers a 
full seven half-height 5.25-inch drive bays 
in its massive 25- by 7- by 16.5-inch 
(HWD) confines. With its 20-MHz 80386 
microprocessor and interleaved memory, 
it has enough power for serving almost any 
need. Included in the system price is an 
Imtec 1455N VGA display with a 13.5- 
inch (diagonal) screen. DOS 4.01 ($75) 
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and OS/2 1.1 ($175) are not included. 

The 80386 processor, as well as room 
for an optional 80387 math coprocessor, 
resides on a Chicony system board. The 
Bus 386/20’s real personality arises from a 
combination of its eight major Chips and 
Technologies VLSI chips and an Ameri- 
can Megatrends BIOS. Both setup and di- 
agnostic routines are in the ROM. 

System memory fits into eight SIP 


LOW-COST 386/20 COMPUTERS 


sockets sprinkled between expansion 
boards, which run off the 8-MHz expan- 
sion bus. Either 256-kilobit chips or one 
1Mb chip can be accommodated. A full 
quota of the former filled out the 2MB 
RAM of the evaluation system; the moth- 
erboard maximum is 8MB. Another 8MB 
can be crammed into the Bus system’s sin- 


PCs: Why They’re Multiplying like Rabbits 


by Matt Ross 
You may have noticed that the number 
of vendors selling PCs has increased 
dramatically over the past two years. 
Largely, this is because quality stock 
parts have become readily available. 
Now that the number of first-source 
vendors selling these parts has in- 


I System board 


creased, the clone market has explod- 
ed. Just about anyone can buy all the 
Necessary parts needed to assemble a 
competent computer these days. And 
just about everyone does. 

What does it take to build a 386? 
Here is a grocery list of components 
from some of the major manufacturers: 


Amencan Megatrends Inc. (AMI), Hauppauge, Micronics, 
Mylex, Orchid Technology. 


BIOS 


Disk controller 





Hard disk 


Video adapter 


Via Power supply 
i 3 Tiger. 
4 Case 


Keyboard 


Floppy disk drive 
Chinon, Fujitsu, Mitsubishi, Mitsumi, TEAC, Toshiba. 


American Megatrends Inc. (AMI), Award, Phoenix. 


Adaptec, Data Processing Technology (DPT), Data Tech- 
nology Corp. (DTC), Konan Corp., Westem Digital. 


Connor Peripherals, Control Data Corp. (CDC), Imprimis, 
Maxtor, Miniscribe, Seagate. 


ATI Technologies, Orchid Technology, Renaissance GRX, 
Video Seven, Westem Digital/Paradise. 


Liton, Kingspao, Power Tronic, Scasonic, Sun Moon Star, 


Most PC cases are produced in Tawain. 


ee, ;/ Chicony America, Focus Electronic, Fujitsu, Honeywell, 
> Hf Key Tronic, MaxiSwitch, NMB Technologies’ Hi-Tek. 
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gle 32-bit expansion slot to take total ca- 
pacity up to 16MB. 

A full 384K of the system’s memory is 
devoted to ROM shadowing. Although the 
shadow function can be disabled, this 
memory cannot be freed up for other uses, 
according to Bus Computer Systems. 

Two8-bit and five 16-bit slots complete 
the Bus system’s expansion capabilities. 
Three of these slots are filled in the stand- 
ard configuration: a generic 8-bit board 
provides the system’s one parallel, one se- 
rial, and one game port. Sixteen-bit slots 
hold the 256K ATI VGA Wonder video 
adapter and Wester Digital disk control- 
ler that are included in the $2,450 price. 

The latter uses the IDE interface and is 
matched with a 40MB Westem Digital 
hard disk that delivers good (28-millisec- 
ond) performance. The disk performance 
on PC Labs’ benchmark tests was solidly 
in the middle of the pack. 


DISK DRIVE OPTIONS 

In addition to the one hard disk, the West- 
em Digital controller will also handle two 
floppy disk drives. Optional hard disks, 
available with capacities up to 330MB, re- 
quire another controller. One Chinon 
1.2MB floppy disk drive came in the 
standard configuration. 

You'll find two pairs of internal half- 
height bays, which will also accommodate 
full-height devices, in addition to the three 
half-height drive bays with front-panel ac- 





Measuring in at 25 by 7 by 16.5 inches 
(HWD), the $2,450 Bus 386/20 is a massive 
tower system that plays host to seven half- 
height 5.25-inch dnve bays. A custom-built 
keyboard enhances IBM's standard 
Enhanced-style design with a left-hand 
double column of 12 function keys that 
duplicate those on the top row. 


Instantly Switch 
Between up to 


100 Programs 


Pop Up Programs and Files, 
Free TSR Memory, Share Data 


Switch-It automatically lists up to 100 of your 
commonly used programs in a menu customized for 
your PC. You start your programs by simply 
pointing to them on the menu. Then, ; 
whether you're in the middle of 1-2-3, KX 
Word Perfect or dBase, a key-stroke 
moves you instantly to another program 
or file. Then back, or switch to another, 
And another. 

Forge! save/exit/load/resiore. Forget 
wasted time staring at a blank screen. 
Easily move data between previously uM 
incompatible programs without retyping. 
You'll pay for Switch-It in saved time 
the first week you use it! 

Switch-It uses your hard disk or 
EMS memory for swapping. You have 
full memory (up to 600K) available for 
every program, even if you have only 640K 
of RAM, and your memory-resident programs run free, 
in zero RAM! No more TSR conflicts or crashes. 


Prilect 


SPECIAL OFFER 
$79 95 intropuctory 


PRICE 


FREE ET-Phone™ with Switch-It purchase 


Every imaginable phone function for your PC. Auto-dial, speed- 
dial, redial, long distance, call logging and notes, dBase file 


format, Over 2000 built-in phone numbers for airlines, hotels, 
major companies. Prints labels, supports all phone services, 
many utiluies. $49 if purchased separately. 





Swuch-it and ET Phone are trademarks of Better Software Technology, inc 


OS/2" FEATURES 


Without Throwing Away Your Favorite Software 





Fast and Easy to Install and Use; 
Give Your PC OS/2 Features Today! 


© Instant access to all your programs via simple menu 
© Run and switch between 100 programs, all in 640K 
© Word process or spreadsheet several 
files at once 
© Free up all memory used by TSRs 
© Takes advantage of all available memory 
© Transfer text or numbers between programs 
® Requires only 22K of RAM 
® Recall, edit and execute DOS commands 
© Automatic installation searches your hard 
disk and builds a menu of popular programs 
“ * Run multiple DOS applications under OS/2 
é © Mix text and graphics programs 
® Works with all popular programs 
© Supports CGA, EGA and VGA graphics 
© No learning, installs in under one minute 
© Network compatible 


witch * Requires IBM PC or compatible, MS-DOS 2.1 


and above, minimum 256K RAM. 


Order Toll Free 1-800-848-0286 


Please send Switch-It at your special 
introductory price 

Plus Free ET-Phone ($49 value) 

Shipping & Handling (Overseas $15.00) 

MA residents add 5% sales tax 

TOTAL 


O Check encl. CO M/C 0 Visa Card No. 
Signature Exp. 

Name 
Compan 
Address 
City/St./Zip ge 
Phone 


$7995 
+ $5.00 














For Technical Information Call: 508-879-0744 


BETTER SOFTWARE TECHNOLOGY, INC. 55 New York Ave., Framingham, MA 01701 
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Northgate 


Slims 
Down! 


—__ 


. . 


Slimmer. Trimmer. The world’s smallest 386, standing not even 
as tall as America’s favorite diet cola. Obviously Northgate has 
lost a few pounds. 


At least in the 386/20 pictured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
Into this space saving, smallest 386 ever introduced? 


We do it. 
It comes with a VGA monitor and all the usual Northgate guarantees. 


Slim price too: $2,399.00 for the entire system. Let’s see the 
competition match this. 


Come to think of it...there is no competition. This is one of a 
kind. A Northgate original. If you're thinking of slimming down, 
call 1-800 548 1993, and we'll tell you more about it. 


Of course we still make the bigger 386. It’s up to you. 
Northgate Computer Systems: regular or diet. Ww 


a 
ae 
PA 
’ NORTHGATE COMPUTER SYSTEMS, INC. 
13705 First Avenue North 
Plymouth, Minnesota 55441-41000 
1-800 548 1993 


dlet Coca-Cola diet Coke and the Dynamic Ribbon device are regntered trademarks of The Coca-Cola Company 
989 FREBERG LTD /NORTHGATE COMPUTER SYSTEMS Inc 


Photographs: Harry Langdon 





cess, inside the Bus. One of these drive 
bays is a tight fit for a full-height drive and 
difficult to maneuver a drive into. All of 
the bays require direct mounting of disk 
drives: just screw them in place. Only if 
you fill the Bus with half-height devices 
will you run out of power connections. 
The 250-watt switchable 1 15/235-volt AS- 
TEC power supply is wired with connec- 
tors for up to six drives. 

The Bus Computer keyboard is custom- 
manufactured using Alps key switches. It 
further enhances IBM's standard 101-key 
design with a left-hand double column of 
12 function keys thal duplicate those on the 
top row. The keyboard cable, which mea- 





Bus 386/20 

Bus Computer Systems Inc , 135 W 26th St., 8th 
Fi., New York, NY 10001 ; (800) 451-5279, (212} 
627-4485 

Liel Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
utilities. $2,450. DOS 4.01.$75;OS'2 1.1, $175. 
In Short: A tower-model 80386, the Bus 386 20 
offers plenty of mass storage possibilities in its 
seven half-height disk bays and 250-watt power 
supply Marred by mediocre workmanship, # Is 
shil blessed with a two-year warranty. 
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sures 4 feet when relaxed, stretches to a 
full 8 feet in length. 

The Bus chassis is a strong, spot-weld- 
ed steel frame suitable for any computer, 
but its workmanship leaves something to 
be desired. A snarl of wiring convolutes 
the area in front of the expansion slots; the 
lower ends of expansion-board retaining 
brackets are not properly held in place by 
slots; and the electronics of the control 
panel, complete with more jumpers than 
the Pan-American Games, are not fastened 
at all but only loosely attached by a single 
connector. 

The aura of dubious workmanship of 
the evalualion system was reinforced by a 
lack of FCC certification on the case. (Ac- 
cording 10 a spokesperson for Bus, Class B 
certification is pending for the 386/20 
package.) On the other hand, the system is 
backed with a generous two-year parts- 
and-labor warranty, which can be comple- 
mented with optional on-site service from 
GE for $250 per year. 

Overall, the Bus 386/20 is a messy but 
workable tower computer with plenty of 
room for expansion. Choose it when your 
needs are likely to grow but your budget 
won't. 
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C? MICROSYSTEMS INC. 
C’ 386-20 


by Alfred Poor 


With a list price of $2,695, the C? 386-20 
falls squarely in the middle of the pack in 
terms of price. A look inside the system re- 
veals an interesting mix of familiar and un- 
usual features. 

You might think that the ‘*C?"’ stands 
for ‘*conservative clone’? when you see 
the roster of components. The hard disk is 
the standard for this class: a Seagate half- 
height 40MB drive. The TEAC 5.25-inch 
1.2MB floppy disk drive and Taiwanese 
V/O card are also typical. The disk drives 
are driven by a National Computer combi- 
nation controller—a favorite choice 
among these low-cost clones. The front 
panel on the case sports the usual keylock, 
reset, and turbo buttons, and lights for 
power, turbo, and hard disk access. There 
are familiar Phoenix BIOS ROM chips, 
with their distinctive black-on-red label- 
ing, on the motherboard. 

Some features are not as typical, how- 
ever. Instead of some no-name, brown- 
bag clone display adapter, for example, 
the C? 386-20 arrived with an ATI BASIC 
VGA card. This card does not offer Super 
VGA 800 by 600 extended resolution, but 
it is a 16-bit card that yields better perfor- 





The C’ 386-20 ($2,695) uses a vanety of 
familiar clone parts, like a Seagate hard disk 
and TEAC floppy disk dive. Welcome 
surpnses include a 16-bit AT] BASIC VGA 
card anda bright 13-inch Tatung monitor thal 

_ offers two special color-text modes besides 
the normal full-color graphics mode. 


mance than 8-bit models. The card was 
paired with a Tatung 14-inch color screen; 
this monitor has a switch on the front that 
allows you to select two special color-text 
modes in addition to the normal full-color 
mode. The video system, a reasonable 
combination, is better than the PC Labs 
video benchmark test scores indicate. 

Other performance results were equally 
varied. Processor and memory perfor- 
mance are in the bottom half of the dozen 
machines reviewed, but not out of the ordi- 
nary for a noncached 20-MHz 386 PC. 
The Seagate hard disk finished with the 
fastest small-record DOS File Access 
score and the second-slowest large-record 
score on the PC Labs hard disk benchmark 
tests, with its BIOS Disk Seek score being 
in the middle of the pack. 


MOTHERBOARD MEMORY 

The motherboard is made by Microcom- 
puter Business Inc. and relies on the Chips 
and Technologies chip set. It has DIP 
sockets for memory, but many of these 
sockets are inconveniently located under 
the hard disk drive bay. The motherboard 
can accept either 256-kilobit or 1-megabit 
chips and can hold up to 1OMB in all. The 
as-tested system had the required 2MB of 
RAM, and while it is designed to use the 
slower 100-nanosecond chips, there were 
both 80- and 100-ns rated chips installed. 

The motherboard also has a typical 
complement of expansion slots, but with 
an unusual feature. There are a pair of 8-bit 
slots, five 16-bit slots, and a single propri- 
etary-design 32-bit slot. While most other 
clone motherboard designs let you use the 
32-bit slot for 8-bit cards, the MBI design 
accepts only the 32-bit memory card. Con- 
sequently, unless you expect to install 
more than 1OMB of RAM, this extra slot 
will just take up empty space inside your 
case. 

The MBI motherboard also has a bank 
of configuration switches, a feature rarely 
seen. The designers did make one good de- 
cision related to this, however: they silk- 
screened a lable of switch settings right on 
the motherboard, so that you will not have 
to search for long-lost documentation if 
you ever need to change the configuration. 
That may be a good idea, since there is lit- 
tle other incentive not to lose the system 
documentation. The manuals arrive in a 
handsome slipcase and binder set, with the 
C logo proudly displayed. Open the box 
and you will find next to nothing. The ac- 
tual manuals weigh less than 10 ounces, 
and half of that is a preprinted manual from 
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LOW-COST 20-MHz 386s: SUMMARY OF FEATURES 





The following commentary 

the terms in this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand column of the table. 


analyzes soma of 


List price For the sake of price 
comparisons, our standard configuration 
includes 2MB RAM, a 40MB hard disk, one 
high-density floppy disk driva, VGA video 
display, at least one parallel and one serial 
port, and a keyboard. All 12 of the PCs 
reviewed here should nearly match these 
requirements, since this Is the configuretion 
PC Magazine used to determine the 12 
cheapest 388 20-MHz PCs. What each 
vendor sent to PC Labs is listed as the 
tested configuration. 


DOS Note that 8 of the 12 vendors do not 
Include the price of DOS in their standard list 
price. 


Hard diak optiona Tha number of different 
hard disks the vendor offars for a machine is 


often indicative of how much customizing is 
availabla, Wa are listing what we believe are the 
mast popular disk choices. See Disk controtler 
manufacturer and type for an axplanation of 
the interface types. 


Disk controller manufacturer and type Within 
the 386 PC anvironment, tha three most 
common hard disk Interfaces are ST-506, SCSI 
(small computer system interface), and ESDI 
(enhanced smali device interface). ST-506 uses 
one of two data encoding methods, RLL (run 
iength limited) and the older MFM (modified 
frequancy moduiation) schema. Ali data Is 
encoded onto and read from your herd disk as e 
series of polarity-reversing bits representing 
ones and zeros. Nine such bits would be needed 
to store 12 bits of data in MFM format, and only 
six polarity changes are required with ALL 
format, thus, MFM takes more space than ALL. 
Both SCSI and ESDi require speciai hard 
disk controllers and cannot run off existing PC- 
XT or PC AT controllers. A new interface that 
offers good performance at a lower price than 


ESDI or SCSi is IDE (Interface design 
anhancements). 


Bua clock speeda Bus speed becomes more 
important as computers run at faster clock 
speeds. A computer'a bus speed may actually 
be too fast for expansion cards, most of which 
operata et 8 MHz. 


The BIOS version and date may affect PC 

Labs’ benchmark test results. Those purchasing 
the same machine with a different BIOS version 
may encounter some variations In performance. 


Memory chip alza_ Kb and Mb refer to kilobits 
and megabits, respectively. 


Chip peckaging Memory chips come in a 
variety of styles: DiPs, SIPs, and SIMMs. The 
dual in-line package (DIP) ts the traditional 
buglike computer chip sprouting 8, 14, 24, or 
even 40 or more metal legs (evenly divided 
between right and left sides). Single in-iine 
packages (SIPs) are single-packege erraya of 


ACMA 386/20 Computer Market Northgate 
Professional (a Piace Ultra MicroStation 
Systam Tangent 320 10-386 Bus 386/20 386/20 
_Listprice . $2,395 $2,395 $2,397 $2,450 $2,549 
TESTED CONFIGURATION 
Configuration Includes 2MB RAM, 40MB 2MBRAM,40MB 2MBRAM,40MB 2MBRAM,40MB 2MB RAM, 42MB 
hard disk, 1.2MB harddisk, 1.2MB hard disk, 1.2MB —shard disk, 1.2MB__shard disk, 1.2 
floppy disk floppy disk floppy disk floppy disk or 1.44MB floppy 
drive, VGA drive, VGA drive, VGA drive, VGA disk drive, VGA 
monitor, monitor; monitor; monitor, 1 monitor, 2 
1 serial, 1 seriai, 2 senal, senal and 1 serial and 1 
1 parallel, and 1 parallel, end + parallel, and parallel port, parallel port, 
1 game port; 1 game port 1 game port utilities Gw-BASIC, 
diagnostics, EMS utilities 
driver 
Drive bays 3 half-height, 1 5 half-height 5 halt-height, 1 7 half-height 2 half-height, 1 
one-third height one-third height one-third height 
DOS 3.3, $75; 3.30°4.01,$88 4.01, $99 4.01, $75 3.3 or 4.01, 
4.01, $85 included 
OS/2 available None None None 1.1, $175 1.1, $299 
Hard disk options: 
ST-506 65, 80, 120MB 87MB 20, 80, 120, 330MB 60, 80, 120MB None 
ESDI None 96, 155, 330, None 150, 330MB 80, 100MB 
650MB 
scsi None 155, 330MB None None 80, 100MB 
Other None None None None 70, 100, 150MB 
(IDE) 
Disk controller manufacturer and type National Miniscribe, Westem Digitai, Western Digital, | Northgate, IDE 
Computer Ltd.,  ST-506 (MFM) ST-506 (MFM) IDE 
ST-506 (MFM) 
(Editor's Choice 
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computer chip logic assembled so that all 
connecting legs are in ¢ straight line, like the 
teeth on a comb. Single in-line memory modules 
{SIMMs), on the other hend, are individuel logic 
devices that are installed on their own smell 
circuit board, creating ¢ component module that 
can be piugged into a larger device. Their 
physical arrangement facilitates replacing en 
individual memory module it necessary. 


RAM chips come in two basic types: static and 
dynamic. Static RAM chips (SRAMs) ere faster 
and more efficient but costlier. Dynamic RAM 
chips (DRAMs) cost less and are more common, 
but the tradeoff is in slower processing and 
operetion. 


interleaved memory CPU speed is usually 
faster than conventional memory speed. 
Interleeved memory increases processing speed 
by splitting the memory into two or more 
portions. The CPU then sends information to a 
section at a time. allowing one section to 
process while another receives data. 
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Shadow RAM ts a technology that loads system 
BIOS and/or video BIOS directly into tast RAM 
on boot-up of the computer, offering enhanced 
performence speed at the cost ot 384K ot 
memory in the tirst (MB of system RAM 


Disk cache software Some companies provide 
software to facilitate data retrieval trom the herd 
disk. This software speeds overall system 
performence by enticipating whet date the 
processor will need next. 


Maximum 32-btt RAM Many computer 
manufacturers heve designed their own 32-bit 
slots for memory expansion cards. The 
availability of such slots is especially important 
for a growing number ot memory-intensive 
applications. 


A processor RAM cache acts as a bridge 
between the CPU and the slower main memory. 
The cache is comprised of e small bundle 
(typically 32K to 128K) ot tast SRAM chips, The 
cache controller is designed to predict and 


retrieve the data the CPU is likely to require 
next, thus preventing weit states. There are 
two verieties ot controllers: discrete-logic 
chips (designed by the individual 
manufacturers) and VLSI chips like the Intel 
82385. 


FCC certificatton ctass Two classes of 
FCC (Federal Communications Commission) 
approvel mey be given to computers: Cless 
A and Class B. These classes concem levels 
of radio-trequency interlerence. With Class A 
approvel, a computer may be opereted in a 
business locale. The tougher Class B reting 
allows home use as well, where computers 
are tikely to be placed near radios and 
television sets. 


Polysystem Amax PC/386-20 Everest Block Laser Digital 
Mi-Cache-20 Destiny 386-20 Top Gun 386/20 C?386-20 Business System 320V Pacer 386-20 
$2,650 $2,649 . $2,669 $2,695 $2,750 $2,990 $2,995 
2MB RAM, 40MB =2MBRAM,40MB 2MBRAM,43MB 2MBRAM,40MB 2MBRAM,40MB 2MBRAM,40MB 2MB RAM, 40MB 
hard disk, 1.2MB harddisk, 1.2MB harddisk, 1.2MB hard disk,1.2MB harddisk, 1.2MB _—ihard disk, 1.2MB shard disk, 1.2MB 
floppy disk floppy disk floppy disk floppy disk floppy disk floppy disk floppy disk 
drive, VGA drive, VGA drive, VGA drive, VGA dnve, VGA drive, VGA drive, VGA 
monitor; monitor, LIM 4.0 = monitor, monitor, monitor; monitor, 2 monitor; 
2 serial, utilities 2 senal, 2 senal, serial and 1 1 serial, 1 
1 parallel, and 1 parallel, and 1 parallel, and parallel port, parallel, and 1 
1 game port 1 game port; 1 game port; diagnostics game port; 

utilities utilities, Mouse utilities 
5 half-height 5 half-height 5 half-height 5 half-height 5 halt-height 3 halt-height, 1 5 half-height 

one-third height 
3.3 or 4.01, $65 3.3, $100; 3.3, $89; 3.3 or 4.01, 3.3 or 4.01, 4.01, $100 3.3, included 
4.01, $110 4.01, $99 included Included 
None None None None None None 1.1, $120 
66, 72, 80,105MB 20,30,60,80MB_ 65, 80, 120MB 20, 30, 80,121MB 20, 80, 120, 180MB 20MB 80MB 
105, 150,318MB 60, 110, 140, 150MB 158, 339MB 120, 180MB 80MB 150MB 
180MB 

90, 574MB 180, 300MB. 120, 150MB 158, 339MB. 120, 180MB 100MB 320,700MB 
None None None None None 40MB (IDE) None 
Western Digital, Western Digital, OTC, ST-506 Nationel National Connor, IDE AMS, ST-506 
ST-506 (MFM) ESDI (MFM) Computer Ltd., Computer Ltd., (MFM) 

ST-506 (MFM) ST-506 (MFM) 
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et LOW-COST 20-MHz 386s: SUMMARY OF FEATURES 
' (Products listed in ascending price order) 
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MAGAZINE} 
ACMA 386/20 Computer Market Northgate 
Professional ‘2 Place Ultra MicroStation 
System Tangent 320 10-386 Bus 386/20 386/20 
List price $2,395 $2,395 $2,397 $2,450 $2,549 
Number of drives handled by controller 4 i] 4 a 4 
Disk cache software a | ay a a 
Slots Two 8-bit, One 8-bit, Two 8-bit, Three 8-bit, Two 8-bit, 
four 16-bit, five 16-bit, five 16-bit, four 16-bit, three 16-bit 
two 32-bit one 32-bit one 32-bit one 32-bit 
Slots free with hard and floppy drives, 5 5 5 5 4 
video, two serial and one parallel port 
installed 
Power supply (watts) 200 285 200 250 150 
Keyboard cable length (inches) 72 72 84 96 80 
Microprocessor clock speeds (MHz) 16, 20 5.32, 6.66, 16,20 20 16, 20 10, 20 
Wait states 0,1 12 0 0 1 
Bus clock speeds (MHz) 8, 10 6, 8, 10 10 8 8 
BIOS version and date AMI 386 BIOS AMI 386 BIOS Phoenix BIOS, AMI 386 BIOS AMI BIOS 
EC&T-1102 EC&T-0000 Version 1.10.07 EC&T-1133 DPAQ-6032 
(March 1989) (March 1989) (January 1988) (March 1989) (February 1989) 
System board manufacturer Helm Engineering Data Expert Micronics Chicony Northgate 
386 chip set manufacturer Chips and Chips and Discrete logic Chips and Northgate 
Technologies Technologies Technologies 
MEMORY SPECIFICATIONS 
Memory chip size 256Kb 256Kb 256Kb 256Kb 256Kb, 1Mb 
Memory chip speed 80 ns. 100 ns. 80 ns. 80 ns. 80 ns. 
Chip packaging SIP SIP DIP SIP SIMM 
RAM chips DRAM DRAM DRAM DRAM DRAM 
interleaved memory a t | ww} a 3] 
Shadow RAM a a a a O 
Shadowing can be turned off a a a a N/A 
Maximum 32-bit RAM 16MB 16MB 16MB 16MB 8MB 
Maximum RAM on motherboard 8MB 8MB NA 8MB 8MB 
PROCESSOR RAM CACHE 
Cache size: 
Minimum NWA NA NA N/A NWA 
Maximum NWA NA N/A N/A NWA 
Installed NWA N/A N/A N/A N/A 
Cache memory speed NWA NA N/A NA N/A 
Cache controller NA NWA N/A NA N/A 
OTHER 
Warranty 1 year parts, 1 year 1 year 2 years 1 year on-site 
2 years labor 
FCC certification class B A A A A 
Password security Q a) G a 3 
Distributed through dealers or direct Both Both Direct Direct Direct 


—Editor’s Choice @—Yes -+-No 
N/A—Not applicable: the product does not have this feature. 
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Polysystem Amax PC/386-20 Everest Block Laser Digital 
Mi-Cache-20 Destiny 386-20 Top Gun 386/20 C*386-20 Business System 320V Pacer 386-20 
$2,650 $2,649 $2,669 $2,695 $2,750 $2,990 $2,995 
4 4 4 4 4 4 4 
Q Q Q | Q Q Q 
One 8-bit, Two 8-bit, Two 8-bit, One 8-bit, Two 8-bit, One 8-bit, One 8-bit, 
six 16-bit, live 16-bit, five 16-bit, six 16-bit, five 16-bit, five 16-bit, five 16-bit, 
one 32-bit one 32-bit one 32-bit one 32-bit one 32-bit two 32-bit two 32-bit 
§ 4 4 5 § 4 § 
220 200 200 230 200 200 200 
84 96 72 75 75 60 66 
6, 20 8, 20 8, 20 8, 16, 20 8, 10, 16, 20 8, 20 10, 20 
0,1 0 0 0 0,1 0, 1 0 
8 8,10 6,8 8, 10 10 8, 10 6.67, 10 
AMI BIOS AMI 386 BIOS Phoenix BIOS, Phoenix BIOS, AMI 386 BIOS AMI 386 BIOS AMI 386 BIOS 
DAMI-3601 EC&T-1109 Version 1.1010 Version 1.10 20 EC&T-1102 EC&T-1153 DC&T-4197 
(September 1988) (April 1989) (January 1988) (September 1988) (March 1989) {March 1989) {January 1983) 
Mylex Corrado Micronics MBI Amax CMP Laser Digital 
Chips and Chips and Trident Chips and Chips and Chips and Chips and 
Technologies Technolgies Technologies Technologies Technologies Technologies 
256Kb 256Kb 256Kb, 1Mb 256Kb 256Kb 256Kb, 1Mb 256Kb, 1Mb 
100 ns. 80 ns. 70 ns. 80, 100 ns. 100 ns. 80 ns. 100 ns. 
SIMM SIP DIP DIP DIP SIP DIP 
DRAM DRAM DRAM DRAM DRAM DRAM DRAM 
a | Qa a | | | 
| | | | a | | 
N/A | io | a a | 
32MB 16MB 16MB 16MB 16MB 16MB 16MB 
32MB 8MB N/A 10MB 8MB 8MB 4MB 
64K N/A 32K NA N/A N/A N/A 
64K N/A 64K NIA N/A N/A N/A 
64K N/A 32K N/A N/A N/A N/A 
25 ns. N/A 35 ns. N/A N/A N/A N/A 
Mylex N/A Intel 82385 N/A N/A N/A N/A 
1 year parts, 1 year 1 year 1 year 1 year 1 year 1 year 
5 years labor 
A A B A B A B 
Q Q Q Q Q Q Q 
Direct Dealers Both Dealers Both Dealers Dealers 
| 
| 
ENDS 
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Engineered for the office. Designed for people. 


After you ae and aah-ed over 
the ener Se year ,3-way paper feed, 
ease o year limited warranty, 
and9 nin rice én our KX-P1124 printer, 
shmebody said “Great. 
Now do it with a wide-carriage” 


Introducing the 
Panasonic KX- P1624. 
Our newest 24 pin 
wide carnage 
printer: 
The features you'll use most often | orett rice True letter 

It's fast. Flexible. And fully- are available at a touch. Seven resident | courier rice | quality, high-resolu- 
featured. Everything most offices are fonts to vary the look of your cada ecciea | ton graphics, an 
looking for in a dot matrix printer. documents. Formatting for different | ,,,.<2"f eica | seven resident fonts, 
At a price within most office budgets. | document sizes. seript pica | SO it’s ideal for all 





iHfind the 1624s eter 
a” tions. You I! find the 1024 s letter- 
= arg ~ quality mode as fast, or faster, than 
most popular 9 pins, Up to 63 LO 
Rea maciastttareeeall’all"the characters per second. With its 360 x 


i=. Se AT et } 
2 eet a 


20 features, including 4 
macros, right at your fingertips. settings for a hale res ora Bee ial oes ee an 
What could be simpler? at the touch of a et 
P single key into your documents. Like company 


logos and line art. 
- 


Pl- PC 





Done. 
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Multiple paper paths mean you bottom or rear. Aspecial "32.00, See your dealer for details. 
| can put this printer exactly where ‘Paper Park’ featureeven = <=> . So if you've been waiting for the 
you want it. There aren't many places _lets you feed single ~~ | ideal multi-purpose office printer, 

in an office to conveniently put a printer. sheets from the top, === / it has arrived. For the name of your 
| eee ee without removing <==." / nearest Panasonic printer dealer, 
| 1624 gives a rear-fed fanfold. SS call toll-free 1-800-742-8086. 

a choice of 4 A 2-year = s> ; : 
| different paper | limited warranty >. | Printers, Computers, Peripherals, Copiers, 
| pas singe N's in this day and age? That's eng Bpewriters and Facsimiles 
| Sheets from ment protection, Panasonic-style. 4 

the top, and You'll find 2-year warranties rather Panasonic 
- fanfold from rare in the printer industry. But Office Automation CO [\ 

the front, standard with the Panasonic 1624. 





Only one paper path is available 
at any given time for continuous paper. 


i 
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c? 386-20 

C? Microsystems Inc., 1205 Fulton Pl., Fremont, 
CA 94539; (415) 683-8888. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
DOS 3.3 or 4.01, utilities, $2,695. 

In Short: The C* 386-20 loses out through poor 
documentation and awkward system board 
design features. Unless the C? dealers are willing 
to make up for these shortcomings, there are 
better bargains to be had elsewhere. 
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ATI for the VGA card. 

There is no manual for the system as a 
whole; the closest to one is a thin, 48-page 
manual that largely diagrams expansion 
slot pinouts and schematics for the major 
motherboard components. None of this 
will be of much use to most users. The re- 
maining ‘‘hard’’ information, such as the 
‘*ON BROAD DRAM MAP [sic]’’ leaves 
much to your own experimentation and 
problem-solving skills. And important 
features are not documented at all, such as 
the hotkey access to the in-ROM setup 


program. 

The C? 386-20 ends up with little in the 
way of favorable distinctions aside from its 
price. Average performance combined 
with great price are not compelling reasons 
to accept its flawed documentation and 
less-than-convenient design features. As 
this is a dealer-distributed machine, you 
may get additional support (and discounts, 
according to C”) through your dealer. So 
be certain what support is available. 


COMPUTER MARKET PLACE INC. 
Computer Market 
Place Ultra 10-386 


by Winn L. Rosch 


A computer a la carte is what you get when 
you order the $2,397 Ultra 10-386 from 
Computer Market Place. An enticing en- 
trée even at its most ordinary, the Ultra 10- 
386 gives you a taste of its real potential 
through a variety of side dishes. 

The circuit chef at Computer Market 
Place knows his ingredients. He starts with 
a Micronics 386 system board, which op- 
erates at an unalterable 20 MHz, and ladles 
it into the time-proved AT packaging, giv- 
ing you the gusto of a hearty chassis with 
five half-height drive bays, all of which of- 
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fer front-panel access. To suit your person- 
al tastes, you can add either an Intel 80387 
or Weitek 3167 numeric coprocessor. 

Unfortunately, the $2,397 price of the 
Ultra 10-386, with its 2MB RAM, 40MB 
hard disk, and VGA, doesn’t include the 
one ingredient that could make it really sa- 
vory—memory caching. Adding the cache 
is a $299 option that substitutes a memory 
board featuring an Austek A38152 cache 
controller and 32K of 35-nanosecond 
SRAM in addition to the 2MB of the stan- 
dard board. DOS 4.01 is available at $99. 

Because the system board is crowded 
with discrete circuitry (no VLSI for Mi- 
cronics), there’s no room for memory, all 
of which resides on a single 32-bit expan- 
sion board occupying one of the system’s 
eight slots. Maximum 32-bit system mem- 
ory is 16MB. The base board holds a total 
of 2MB, as 72 256-kilobit DIP chips rated 
at 80 nanoseconds. The Ultra 10-386 lets 
you shadow ROM and video BIOS in fast- 
er RAM but gives you the option of dis- 
abling this feature. 

The remaining two 8-bit and five 16-bit 
slots operate at 10 MHz. An 8-bit VO 
adapter that delivers the system’s two seri- 
al ports (one with a 9-pin connector, one 
with a 25-pin), one parallel port, and game 
port. Two 16-bit slots are given over to 
video and disk control, leaving four free 
slots in the tested unit. 


MEMORABLE VIDEO 

The standard video board is a ProDesigner 
Plus from Orchid Technology, a high- 
speed 16-bit board equipped with a full 
512K RAM featuring resolutions up to 
1,024 by 768 and 256 colors in Super 
VGA mode. The ProDesigner Plus dem- 
onstrates some of the snappiest perfor- 
mance seen in a budget machine, although 
this still left it significantly slower than the 
bellweather Compaq Deskpro 386/20. It’s 
complemented by a NEC MultiSync 2A 
display, although Computer Market Place 
delivered a 3D for review (a $100 option) 
because it was out of stock on the lower- 
priced monitor. 

Mass storage includes a TEAC 1.2MB 
floppy disk drive and a standard Seagate 
ST-251-] 40MB hard disk. Both are gov- 
emed by a Western Digital controller card 
(which supports 1:1 hard disk interleav- 
ing). The 200-watt Taiwan Liton Electron- 
ic Co. power supply offers two free drive 
power connectors for future mass storage 
expansion. 


EASY SETUP 

The Ultra 10-386 uses the latest Phoenix 
BIOS, which puts setup just a press of Ctrl- 
Alt-Esc away no matter what you’re doing 
with your system. No operating system is 
included in the standard price of Ultra 10- 
386. If you pay the $99 that Computer 
Market Place charges for DOS 4.01, how- 





The $2,397 Computer Market Place Ultra 
10-386 uses a Micronics 386 system board 
but locates memory on a 32-bit expansion 
card. Another slotis filled by the snappy 
ProDesigner Plus video board, which 
generates resolutions of up to 1,024 by 768 
and 256 colors in Super VGA mode. 


ever, the system will be delivered with the 
DOS shell already installed on the sys- 
tem’s hard disk. The company does not of- 
fer OS/2. 

Packed with the Ultra 10-386 is an Nan 
Tan Computer 101-key Enhanced-style 
keyboard. A free 72-inch extension cable 
is packed with the keyboard to lengthen its 
already generous 84-inch cable. 

Beside the usual indicators, the front 
panel of the Ultra 10-386 provides a reset 
switch and a cylindrical keylock that se- 
cures both the case and keyboard. The rear 
panel include three 25-pin cutouts for add- 
ing D-shell connectors. All factory- 
installed connectors are identified by adhe- 
sive labels. 

The case of the Ultra 10-386 earns only 
an FCC Class A certification and the sys- 
tem a B-minus for constriction. Although 
hardly exemplary, it’s up to small-shop 
standards—which means it has the typical 
snarl of ribbon cable inside. 

Computer Market Place extends a one- 
year warranty to cover its work and the 
system board; the Orchid video board and 
NEC monitor bear their own manufactur- 


When buying business 
phics software, look out 
for number one. 









Freelance Plus 
@ #1 Rated Graphics Program 
August 1989 
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Freelance Plus 
Best Rated Presentation 
Graphics Program 
April 3, 1989 
7, PRICE $3.95 
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The Industry experts have put their 
stamp of approval on the new Lotus” 
Freelance” Plus. In fact, their rave reviews 
call it the best business graphics software 
on the market. 


tation graphics package. And with the new 
version 3.01, Freelance Plus requires even 
less memory than before. 

Call 1-800-345-1043 today for a 
free Freelance Plus demo kit* Ask 


It’s easy to see why. Freelance Plus for ARB-1678. 
gives you all the tools you need to easily Then you'll see Lotus Fredance Pus 
create outstanding business presentations. | how you can look y _ 

In addition, it works more effectively out for number one, } 
with Lotus 1-2-3” than any other presen- by buying #1. 


Lotus Freelance Plus 


| 





~~ 


*For more information on upgrading to Freelance Plus 3.01 call 1-800 TRADEUP. © 1989 Lotus Development Corporation. Lotus, 1-2-3, and Freelance are registered trademarks of Lotus Development Corporation. 


Computer Market Place Ultra 10-386 
Computer Market Place Inc., 511 Abbott Dr., 
Broomall, PA 19008, (215) 544-8787. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk dnve, VGA monitor, 
$2,397, DOS 4.01, $99. 

tn Short: The Ultra 10-386 ts handicapped with 
below-average construction, but features in its 
favor include Orchid's ProDesigner Plus graphics 
card and high resolutions, including Super VGA 
and 1,024 by 768 mode. 
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ers’ warranties (three and two years, re- 
spectively). For major failures, the compa- 
ny promises a 48-hour replacement service 
using overnight couriers. If that still 
doesn't get you up and running, the com- 
pany will send a nationally known repair 
service to your office. 

If you don’t mind picking and choosing 
from a menu of add-on components and 
thereby incurring added cost, you can soup 
up the Ultra 10-386 into a top performer. 


CONTINENTAL TECHNOLOGY INC. 


Top Gun 386/20 


by Bruce Brown 


The phrase top gun may make you think of 
an ace fighter pilot or a proficient gunsling- 
er. As the name for a computer, it might be 
fitting for a 33-MHz machine, or perhaps 
for the fastest unit in a vendor’s line. In the 
present case, Continental Technology’s 
Top Gun 386/20 is indeed one of the fast- 
est computers tested in this batch of afford- 
able 20-MHz 386s. 

The FCC Class B Top Gun has a typical 
AT-style case, which measures 6.5 by 
21.25 by 16.5 inches (HWD). The $2,669 
list price includes 2MB of RAM, one 
1.2MB floppy disk drive, a43MB Toshiba 
hard disk drive, a 16-bit Trident VGA 
card, aCTX color VGA monitor bearing a 
Continental label, and a fine Focus Elec- 
tronics Enhanced-style keyboard that has a 
nice clicky feel, a 72-inch cable, and an in- 
tegral combination dust cover and docu- 
ment holder that is hinged at the top (not 
shown in photo). 

The system price doesn’t include /O 
ports; a $55 option buys you two serial 
ports, one parallel port, and a game port. 
DOS 3.3 is also an option ($89), or you 
can get DOS 4.01 for $99. 
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BENEFITS FROM CACHE 

Partly because of its 32K RAM cache (in- 
cluded in the price), as well as its 70-nano- 
second memory chips, the Top Gun was 
one of the fastest machines in this group. 
The processor and conventional memory 
scores were at the top of the heap. The Mi- 
cronics motherboard includes a Phoenix 
ROM BIOS with proprietary 386 circuit- 
ry, except for one Chips and Technology 
chip for DMA management. The proces- 
sor can be slowed down from the normal 
20 MHz to 8 MHz. : 

The Top Gun’s standard 32K of 35-ns. 
cache memory is upgradeable to 64K for 
$55; this cache is managed by the Intel 
82385 cache-controller chip. Because the 
RAM cache memory is on the mother- 
board, there’s no room for normal system 
RAM—all memory is on a proprietary 
card inserted in the single 32-bit expansion 
slot. The memory card can take either 256- 
kilobit or 1-megabit chips. To maximize 
the system, use | Mb chips to fill the mem- 
ory board to its 8MB capacity, then buy a 
$120 daughterboard that holds an addition- 
al 8MB to reach a maximum system total 
of 16MB of 32-bit memory. 

The Top Gun has two 8-bit and five 16- 
bit expansion slots that can be set to run at 
either 6 or 8 MHz. In the test configura- 
tion, the drive controller and video adapter 
both were 16-bit cards. The I/O card fills 
an 8-bit slot, leaving one 8-bit and three 
16-bit slots free. To save space for other 
expansion cards, there are two 25-pin and 
two 9-pin knockouts for cards that have 
more ports than will fit in a single slot’s 
rear opening. 

You can fit five half-height drives in the 
Top Gun’s case, three of which accept re- 
movable media. There are only four power 
leads from the 200-watt power supply, so 
if you actually put five drives in the case, 


Top Gun 386/20 

Continental Technology Inc., 300 McGaw Dr., 
Edison, NJ 08837; (800) USA-CTI1, (201) 225- 
8899. 

List Price: With 2MB RAM, 43MB hard disk, 
1.2M8 5.25-inch floppy disk dnve, VGA monitor, 
$2,669. DOS 3.3, $89; DOS 4.01, $99 

tn Short: By virtue of its 32K RAM cache, 
Continental Technology's Top Gun 386/20 is one 
of the fastest of this tne: dozen, 
Otherwise this unit is a fairly typical 386 clone. 
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use a power splitter. The test machine 
came with a 25-millisecond 43MB To- 
shiba MFM hard drive managed by a DTC 
combination floppy/hard disk controller. 
The case has both reset and turbo but- 
tons on its front, as well as indicators for 
power, hard disk access, and turbo mode. 


DIRECT SALES 
Most Continental computer systems are 
sold directly, either by mail order or direct 
sale, with the remainder being distributed 
through dealers. All systems include a 
one-year parts-and-labor warranty. 

During the warranty period, Continen- 
tal will send replacement parts if the defec- 





The $2,669 price of Continental 
Technology's Top Gun 386/20 includes a 
32K RAM cache as well as 70-nanosecond 
memory chips, making it one of the faster 
machines tested. The cache, which is 
upgradable to 64K, resides on the 
motherboard; normal system RAM is 
allocated to a proprietary card that sits in the 
single 32-bit slot 


tive components can be identified. The 
company will charge your credit card for 
the parts and then issue a credit when it re- 
ceives the defective parts. If you do have to 
send in the whole system for repairs, Con- 
tinental promises a five-workday turn- 
around, including shipping. Continental, a 
New Jersey-based company, doesn’t have 
on-site service contracts available nation- 
ally, but they are available in New York 
and New Jersey for approximately 10 per- 
cent of the system cost per year. 

The Top Gun 386/20’s fast perfor- 
mance times and low price are enticing. 
The fact that all the system components are 
standard items adds to its value as a com- 
modity computer. 











The easy way to move files between the 514” world of PCs, and the 
312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 


a multi-computer office. 

Solation 1: Our ea 
Bridge-File 5.25 “<— aes 
floppy disk drive. S eet sa) we, 


A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


Trademarks: Sysgen, eo be Omnr-Bndge—S: 
Regstered Trade! Intemnationai Business 


nine; Foe inaaiooal Business Machines Corporation. 
lachines Corporation. 


about its small footprint, ease of use, And here’s the ideal controller: .. 





and dual density capacity of 360Kb The Omni-Bridge 
and 1.2Mb. (IBM%’ drive is twice Controller. P 
ne ai ‘se stores only one-fourth Congolbupiaionr » 
. drives, so you can mix ~ 
Every PS/2 user deserves this easy uaa 
connection to the world of PCs. and match 54”, 344", and - 
floppy tape drives as you need. This 
. a le 3 hot card gives you big storage, plus 
femal Ly bol al 3.5 twice the floppy disk and floppy tape 
y ae transfer performance rates! At only 
You get 720Kb f I $95, this is a winner. 
and 1.44Mb capacities. 
Connect it to any . ae Get your compaters talking. 
PC, and you can read Call the Sysgen Hotline for the 
and write files from name of your nearest dealer. 
PS/2s, 386s, laptops, and other 1-800-821-2151. 
344” machines, 
Now all your PCs can share files « EN 
with your newer systems. 


~'NCOR PORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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~ PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 Instruction Mix Elapsed Time (seconds) 


The 80386 Instruction Mix 
benchmark test times a series of 
tasks specific to the 80386 chip. 
Since this test shows how the CPU 
operates in the context of the bus, 
processor, system memory, and 
motherboard architecture, a faster 
time means better overail computer 


performance. 








Floating-Point Calculation Without Coprocessor Elapsed Time (seconds) 


The Floating-Point Calculation 
Without Coprocessor benchmark WORST 


test sets up a floating-point emulation 8° 
’ | ' 
f 
alt 
62 


program in RAM and then exercises 
731 681 631 62 6.31 62 609 61 598 527 S505 499 


the processor andtests RAM access 52 
Conventional Memory Elapsed Time (seconds) 


speeds during floating-point 
calculations. 40 








The Conventional Memory 
benchmark test measures the read/ WORST 
write speed of the first 640K of ————————————————————————— SSS ss Ss 
memory. Slower relative times can . 
indicate the presence of memory wait 9-75 
states or memory chips rated at 
slower access speeds. os 

0.25 

= 
O85 066 066 066 066 069 064 066 O06 058 052 046 0.45 

DISK BENCHMARK TESTS 


DOS File Access (Small Records) Elapsed Time (seconds) 


The DOS File Access (Small 
Records) benchmark test times disk 
throughput as a result of mechanical 90.0 
disk dnve speed, hard disk controller 
function, and bus speed. Tha testis 60.0 
performed without software disk 

caching. Fast times are advantageous 49 
for programs that work with many 

short segments of data. 200 
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DOS File Access (Large Records) Elapsed Time (seconds) 


The DOS File Access (Large Records) 
benchmark test times disk throughput 


as a result of mechanical disk drive Ne a — 
speed, hard disk controller function, and 
bus speed. This test minimizes the 15.0 





ees miei | | iii ti. 
18.0 841 17.37 85 912 864 877 827 752 985 823 999 48.02 


BIOS Disk Seek Elapsed Time (seconds) 


The BIOS Disk Seek benchmark test 
measures mechanical track-to-track 
disk drive access times. Fasttimes 8.0 


must later find data in many separate 
places on a drive. 














There's more than bang for the buck when you purchase one of the 19 
_, 20-MHz 386 computers PC Labs tested. You just might get caching, 
shadowing, interleaved memory, and a 16-bit VGA card as weil. Still, 
beware of cheap components and the resulting slower performance 
demonstrated by our benchmark test results, «2. : 

Our processor and memory tests favor the two machines that 
include RAM processor caching in the standard price; where .. . 
caching was an added-cost option, we shut it off for testing. 

the machines we reviewed, the Top Gun 386/20 and the 

Polysystem MI-Cache-20 placed first and second on these 
tests, sandwiching our reference standard, the Compaq 
Deskpro 386/20. In last place, the ACMA 386/20 
Professional System uses 80-ns. DRAM chips with 
1:1 interleaving, but this is not enough muscle to 
compete with bullt-in RAM caching. 

Disk /O results varied. The C* 386-20, for instance, took 


top prize for the small-record DOS File Access test; the 

Everest Block 320V won the large-record DOS File Access test, ne “S ~ 

and the Top Gun 386/20 finished first on the BIOS Disk Seek test. The : . a 

C? uses MFM encoding with the ST-506 interface, as do many of these a 
systems; the Everest uses the new IDE Interface. Keep an eye on this new 


interface: it's one of several hitting the market now to heip /O keep pace with ever-increasing 


Processor speeds. 
Interfaces alone don't tell the whole story: the ACMA 386/20, using the same IDE interface 
teamed with a slower hard disk, suffered a last-place finish. Should the dreaded “1/0 
bottleneck” be a concem, consider purchasing a faster hard disk or disk-caching software, * Reported for comperison. 


which helped the C* 386-20 achiave its one first-place finish. CONTINUES 
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Before you make any big decisions over which laser printer to buy we'd 


like to point out a few little things about the new Canon LBP-4.. 
: The first of which is size. Unlike most “desktop” printers that need a 
- space the size of a football field to fit in your office, the LBP-4 is compact. 
So it actually fits on top of your desk. 

It also fits your budget. With an equally panna price of Say $1, 545* 

_ And it’s the only laser printer in its class to offer built-in scalable fonts 
that let you set type from the smallest fine print to nealing ge Without 
options or add-ons. 

Plus a lot of other little extras that make it easy to print high-quality 
text and graphics right down to the smallest detail. Including Canon's conve- 
nient EP-L replaceable cartridge, and a versatile poug edie paper tray. 

It even prints envelopes. 
So Call toll-free 1-800-441-5454 or stop by your: Canon Dealer and see 
“an LBP-4 for yourself. 





. 


a 


It's the first rene affordable laser printer with scalable fonts, 
standard. And that's something to get excited about. 
fo, A printer driver kit Is provided free with each new LBP-4 
SSS - containing all printer definition files currently available for this 
printer on diskette, plus complete installation instructions. 


Very little 
get 





: 


tan *Manufacturer's supgested retall price. © LBP and Canon are registered trademarith of Canon thc. 
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= 
IWS. vipEo BENCHMARK TESTS 


Direct to Screen Elapsed Time (seconds) 


The Direct to Screen benchmark test 
indicates the speed of the video WORST 
adapter memory. Good scores a 
indicate that information can get to 
the screen quickly, particularty for 
Programs that avoid the computer's 
BIOS and go directly to the screen. 





Video BIOS Routine Without Scroliing Elapsed Time (seconda) 


The Video BIOS Routine Without 
Scrolling benchmark test measures worst 
how quickly the BIOS on the video 5 se ee 
adapter wntes text data to the screen. 
Fast video wnting helps with 375 
programs that show full or partial 

screens of data without scrolling the 25 








screen. 
125 
ry 2 
3.74 148 225 099 324 104 346 126 22 242 225 055 401 
Video BIOS with Scroiling Elapsed Time (seconds) 
The Video BIOS Routine with 
Scrolling benchmark test measures WORST 





how tast the video adapter can scrof! = ®9 
the screen, moving the display up one 
fine at a time. Good performance is 
helpful for scrolling through word 
processing or spreadsheet files. 









h@y VIDEO BENCHMARK TESTS: 
g COMPOSITE VIEW 
(nS 


None of the tested machines matched the video speed ot the Compaq Deskpro 
386/20. It was most closely approached by the Computer Market Place Uitra 
10-386 on the Direct to Screen test, by the Tangent 320 on Video BIOS 
Without Scrolling, and by the Amax PC/386-20 Business System on 

BIOS with Scrolling. Ail three have 16-bit video adapters. The Ultra Pin 
uses e Western Digital VGA board, while Tangent has a Video eo. 
Seven and Amax opted for an ATi VGA Wonder. You should 
alweys try for 2 16-bit board manufactured by one of the top 
performers in this area, especially if you are involved with 

graphics applications. 

Note that the new Compaq Deskpro 386/20E incorporates 16-bit se 
VGA ecrcuitry into the system board for even faster performance. We - 
tested the older Deskpro 386/20, which uses a Compaq 16-bit VGA card 
fitted with the Paradise PVGA chip set. 
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. DESTINY COMPUTERS 
Destiny 386-20 
by Stephanie izarek 


In order to stake a claim in a market dense- 
ly populated with similarly designed 386 
machines, computer manufacturers must 
look to unique areas outside of pricing, 
speed, and quality design. Destiny Com- 
puters has done just that by capitalizing on 
its ability to meet virtually any configura- 
tion request made by a dealer and using 
quality, name-brand components to do so. 

With this philosophy in mind, Destiny 
is introducing its new D-series line of 386 
machines, built around the Corrado 
motherboard, with the Destiny 386-20 
($2,649). This sturdy, FCC Class A desk- 
top model, capable of holding five half- 
height drives, comes equipped with a 
40MB ESD) Seagate hard disk, a 1.2MB 
5.25-inch floppy disk drive, a Western 
Digital controller card, a Super VGA 
graphics adapter, and a 200-watt Soletek 
power supply. Included in the list price is a 
Casper 14-inch VGA monitor, with a 
high-resolution, nonglare screen, and a 
well-crafted BTC 101-key keyboard with 
sculptured keys and extra spring. DOS 3.3 
must be purchased at an additional $100, 
and OS/2 is not yet available. 

The Destiny also offers the conve- 
nience of front-panel power-on and reset 
controls, along with Turbo speed, hard 
disk, and power-on LED indicators. 
(Note: you'll especially appreciate the re- 





The Corrado motherboard is at the heart of 
the $2,649 Destiny 386-20; the system board 
features Chips and Technologies’ VLSI chip 
set and AMI's BIOS, as well as the ability to 
hold up to 8MB of 32-bit RAM. 


LOW-COST 386/20 COMPUTERS 


Destiny 386-20 

Destiny Computers, 754 Whitney St, San 
Leandro, CA 94577; (800) 366-4272, (415) 430- 
8810. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-1nch floppy disk dnve, VGA monitor, 
$2,649. DOS 3.3, $100; DOS 4.01, $110. 

In Short: The Desbny 386-20 ts a ternfic and 
economical choice for a knowledgeable user who 
is interested in customization and brand-name 
parts. Its documentabon, however, needs 
improvement. 
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set button’s quick results after you spend 
what seems like half a day waiting for the 
warm boot executed from the keyboard to 
take effect.) 


THE SYSTEM BOARD 

At the heart of the Destiny 386-20 is the 
Corrado motherboard, which uses the 
Chips and Technology VLSI chip set and 
AMI’s BIOS, making it comparable to the 
more reputable albeit more expensive 386 
machines on the market. The Corrado 
sports two 8-bit slots, five 16-bit slots, and 
one 32-bit proprietary slot for a maximum 
16MB RAM expansion card. There are no 
ports on the motherboard, so you should 
take care to note that you will need to use 
some of your free slots for the incorpora- 
tion of ports. The motherboard itself con- 
tains 2MB of SIPs using 80-nanosecond 
256-kilobit DRAM chips. 64K is dedicat- 
ed to shadow RAM. You can, however, 
expand memory on the motherboard to a 
maximum of 8MB. 

To keep the price of the Destiny 386-20 
low, RAM caching is not available. For 
the same reason, sockets are reserved for 
both the Inte] 80287 and 80387, but the co- 
processors are not included in the list price 
and must be purchased separately. Cur- 
rently the Corrado motherboard in the 20- 
MHz model is not capable of accommo- 
dating the Weitek modules, although its 
speedier sibling, the Destiny 386-25, 
does. 

Another feature of the Destiny 386-20, 
which can be positive or negative depend- 
ing on your level of computer expertise, is 
that setup is provided on the motherboard. 
You have the ability to flip between 0 and 
1 wait states, select page-mode or inter- 
leaved memory (as long as your mother- 
board contains the required 2MB of RAM 
to run true interleaved memory—other- 


wise the default is page-mode), and gener- 
ally have complete control over the tailor- 
ing of your system through the use of this 
Extended Memory Setup program. 

But beware: even the most advanced 
users risk changing something accidental- 
ly that can cause your system to crash. If 
you are a novice, you will run into prob- 
lems with this program because the only 
piece of documentation included with the 
Destiny 386-20 is a generic manual that is 
far too technical and not nearly clear 
enough for a first-time user. Usually man- 
uals will include an index, glossary, or in- 
troductory section; unfortunately this one 
has none of the above. If you have ques- 
tions regarding the setup of your computer 
or the extraordinarily confusing setup pro- 
gram, you will need to contact Destiny di- 
rectly for technical support. 


TEST SCORES 

The Destiny 386-20 faired well enough in 
comparison to the other low-priced ma- 
chines reviewed in this article. Its scores 
were right in the middle for the processor 
and memory segments of the PC Labs 


Destiny oikbiaters 
stakes its claim in the 
386 market by meeting / 
just about every 
configuration request 
and using name-brand, _ 
quality parts to do so. 


benchmark tests and generally above aver- 
age in the hard disk and video segments of 
our benchmark tests. 

If you are in the market for a fast, af- 
fordable, no-frills 386 machine, have a co- 
operative dealer, and know exactly what 
configuration you need, the Destiny is an 
intelligent choice. You can be confident 
about receiving a machine sporting fine 
workmanship and brand-name compo- 
nents. Although Destiny is terrific for of- 
fering tons of options, it is evident from the 
documentation that the company assumes 
that everyone purchasing a 386 is knowl- 
edgeable in the field. If you are, you'll be 
fine; if not, be prepared to spend some time 
on the phone. 
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IF YOU'RE LOOKING TO BUY 
A GREAT COMPUTER, 





READ THE FINE PRINT FIRST. 


EDITOR'S PICK 
i or we 
TOP CHOICE 


“..among brand- 
name systems, — 


the HeadStart HI _ 
is an uncommonly. ‘ 


good buy.” 


HOME OFFICE COMPUTING, 


AUGUST, 1989 





“If it sounds. 
like were 
raving about 


this machine 


we are.” 


COMPUTER BUYERS 


GUIDE, 1989 





HEADSTART ADVANCED OPERATING ENVIRONMENT is a trademark of HeadStart Leptin hehe © HeadStant 
trademarks of Microsoft. Inc FRAMEWORK Il 1s a trademark of Ashton-Tate 3-0 GRAPHICS ts a trademark of 


ER@EASE is a trademark of Arrakis 


non COMPUT! Technologies 
#3. a tademark of Intellisoft International. PUBLISH-IT 1s a trademark of Timeworks, Inc All 








* “The amount of 
i'd neni software included 
recom S  ¢ with the Hace 
machine to ® Il is amazing . . 
anyone whd's a system with 
considering an software and ~ 
AT-class hardware wate 
; compatible.” a 
COMPUTE’S PC MAGAZINE, / 
SEPTEMBER, 1069, ee tas 
“Using a 
& ‘ HeadStart Ill 
; is almost as 
LS easy as nl 
hardto plugging it in.” 
imagine 
_ abetter 
’ choice.” 
PC WORLD, 
JUNE, 1989 


Built to be compatible with you™ 


ey RINE a ot tao of Cap ah 
138 
CHESSMASTER 2000, MAVIS CEACON TEACHES TYPING and TWIST & SHOUT are 

fights Reserved HEADSTART 
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ts # trademark of Internanonal Business Machines 
XIREE ts sotamant ol overine Sassen ne SPASTIC Conon of Spinnake Sottware 
Inc. HOW TD USE YOUR PC is a trademark of Amencan 
TECHNOLOGIES, UO a0 Coner Mil foad Sure 30, Groat Neck New tok 11021. 





“The 
HeadStart ITI 
is about as 
close to a no- 
hassle PC 

as I've seen.” 


LOS ANGELES TIMES, 
NOVEMBER 24, 1988 



















i t 
Cntlle sae 


Call toll-free... 
1-800-882-1888, to find 
the dealer nearest you or 
for more information 
about the HeadStart lIl™ 
and our full line of ad- 
vanced computer systems. 


Machines Corp MS DOS 3 3 and G/W BASIC are 
Traming International 





EVEREST COMPUTER CORP. 


Everest Block 320V 


by Bruce Brown 


Everest may be just another mountain to 
you, but Everest Computer Corp. is the 
computer sales side of CMP Enterprise 
Co., acompany that designs and manufac- 
tures system boards. And at $2,990, the 
Everest Block 320V just barely makes our 
list of the 12 cheapest computers in the 20- 
MHz 386 class. 

The Block 320V comes in an attractive, 
small-footprint case that measures 6.5 by 
16 by 16.5 inches (HWD). The FCC Class 
A system includes 2MB of RAM, a Con- 
ner 42MB hard disk, a 1.2MB floppy disk 
drive, an ATI 16-bit VGA Wonder board, 
and a Seiko CM-1430 color VGA moni- 
tor. Standard ports include two serial, one 
parallel, and one game. The Nan Tan 
Computer Co. keyboard features 101 
keys, with top-row function keys and an 
80-inch cable. DOS 4.01 costs $100 extra. 

It may be hard to think of a mother- 
board as being attractive, but the CMP 
motherboard in the Everest machince is a 
sharp-looking component, with slots, 
memory-chip sockets, ROM chips, and 
386 chip set laid out neater than a Midwest 
suburb. The Block 320V uses AMI ROM 
BIOS chips and a full Chips and Technol- 
ogies 386 chip set. There are sockets for 
both 80287 and 80387 math coprocessors. 





The Everest Block 320V ($2,990) hosts a 
sharp-looking motherboard inside its small- 
footprint case; slots, memory-chip sockets, 
ROM chips, and the 386 chip set are laid out 
with admirable care. In addition, the 42MB 
Conner drive and proprietary IDE high-speed 
controller combine to yield top performance. 
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RESPECTABLE TEST SCORES 

With a 20-MHz 386 processor, 80-nano- 
second memory, and no RAM cache, the 
Block 320V achieved respectable scores 
on the PC Labs processor and memory 
benchmark tests. Standard memory con- 
sists of 2MB of 100-ns. RAM made up of 
256-kilobit SIP modules. The test machine 
came with 80-ns. chips, which Everest 
said it supplies when it has them. The 
benchmark test scores shouldn’t vary 
much—f at all—with 100-ns. rather than 
80-ns. chips, but be aware that Everest’s 
scores were taken on a machine with 80- 
ns. chips. 

Maximum motherboard memory is 
8MB. The two 32-bit slots can each hold 
32-bit memory boards, but the maximum 
system memory is 16MB. Without proces- 
sor RAM cache, the Everest uses page- 
mode memory to attain virtual zero-wait- 
state operation. Both ROM and video 
BIOS can be shadowed in RAM, but 
whether shadowing is on or off, the top 
384K of memory is unavailable for other 
uses. 

The Everest case can hold three half- 
height drives, each of which can have an 
exposed front for removable storage me- 
dia. There’s also room for one 3.5-inch 
drive mounted on its side without an ex- 
posed front. The test machine had a 42MB 
Conner hard disk with its proprietary IDE 
high-speed controller; this was one of the 
top-performing disk drives. The 200-watt 
power supply has four power leads—just 
the right amount for the drive bays. 

While there are only seven expansion 
slots, two can be used for either 8-bit ISA 
expansion boards or proprietary 32-bit 
RAM cards. The remaining five slots are 
for standard 16-bit interface boards. The 
expansion bus runs at either 8 or 10 MHz. 
In addition to the expansion slots, there are 
three knockouts—two 25-pin and one 9- 
pin—for extra ports. In our unit, there 
were two 16-bit slots free, as well as the 
two dual-identity (8-bit or 32-bit) slots. 

There is documentation for the mother- 
board, VGA, and I/O interface cards, but 
no comprehensive user, operations, or ref- 
erence manual. With standard parts, expe- 
rienced users won’t need great documenta- 
tion, but beginning users should be aware 
that there’s little help provided here. 


MOSTLY DEALER SALES 
Everest sells most of its computer systems 
through dealers and sales representatives. 


While it is not in the mail-order business, it 
will sell to users who contact the company 
directly. All Everest systems include a 
one-year depot-service parts-and-labor 
warranty (you must drop off the PC at a re- 
pair center). Most service is handled by 
dealers, but if shipment to Everest is nec- 
essary during the warranty period, the 
company pays to send the machine back. 
Other than its well-designed mother- 
board, there’s nothing very special about 
the Everest Block 320V—but that’s not 
bad, especially when you consider the 


 -_ 
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Everest Block 320V 

Everest Computer Corp., 1153 Tasman Dr., 
Sunnyvale, CA 94089; (408) 734-2604. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
diagnostics, $2,990. DOS 4.01, $100. 

In Short: One of the most expensive of the 
cheapest 386/20s, the Everest Block 320V 
combines name-brand parts in a safe-bet, 
noncached, moderate performer. 
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price. This is a competent machine with 
ample room for expansion, and its per- 
formance numbers fall within the expected 
range for the 20-MHz 386 class without a 
RAM cache. 

Compared with competing units from 
lesser-known companies, the Everest is 
perhaps a bit pricey, but since it’s sold by 
dealers, you may be able to get a discount 
or enough support to make the extra mon- 
ey worth spending. 


LASER DIGITAL INC. 
Laser Digital Pacer 
386-20 


by Alfred Poor 


At $2,995, the Laser Digital Pacer 386-20 
has the questionable distinction of being 
the most expensive machine in this survey 
of cheapest computers, having nosed out 
the Everest offering by just five dollars. 
The machine’s case sports a sculpted plas- 
tic front that looks strikingly different from 
other clones. But what else do you get fora 
few hundred dollars more than the compe- 
tition? 

One big difference lies at the heart of 
the machine. While many other clones rely 
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on motherboards designed and built by 
Mylex, Micronics, and other suppliers, the 
Pacer 386-20 uses a Laser Digital mother- 
board. The board looks much like other 
designs: a pair of 32-bit slots, five 16-bit 
slots, and an 8-bit slot running at 6.67 or 
10 MHz, plus room for DIP-style memory 
chips. 

In other respects, however, the mother- 
board is a bit different—starting with the 
unusual memory configuration. Instead of 
using banks of just |-megabit or 256-kilo- 
bit chips, it uses both. There are two banks 
of eight Mb chips and an extra bank of 
eight 256Kb chips for parity; the three 
banks yield 2MB of total memory. The 
motherboard has room for 4MB in all, and 
you can bring the system up to a total of 
16MB with 32-bit expansion cards. 


FAMILIAR COMPONENTS 

The system had some components that ap- 
peared in other packages reviewed here. 
The 40MB hard disk, for example, is a 
Seagate ST-251-1, the |.2MB floppy disk 
drive is from TEAC, and the color VGA 
monitor was a Tatung CM-1460. 

Other components were less familiar. 
The 16-bit combination floppy/hard disk 
controller came from AMS, and the VGA 
card came from NSI. The adapter supports 
800 by 600 resolution and comes with 
drivers for many different programs. 
You'll need a multiscanning monitor to 
take advantage of this feature, however. In 
addition, the adapter is only an 8-bit card, 





The $2,995 Laser Digital Pacer 386-20 is 
built around the company’s own 
motherboard, which sports an unusual 
memory configuration: you get two banks of 
eight 1-megabit chips and an extra bank of 
eight 256-kilobit chips for parity; the three 
banks yield 2MB of total memory. 
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Laser Digital Pacer 386-20 

Laser Digital Inc., 1257B Pasman Dr., 
Sunnyvale, CA 94089; (800) 826-4225, (408) 
747-1966. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
DOS 3.3. utilities, $2,995. 

In Short: The Pacer 386-20 has a pretty face but 
the highest list price of the pack, and its slow 
performance, misleading documentation, and 
potential pitfalls for novice users make it even less 
attractive. 
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which explains its poor showing on PC 
Labs’ video benchmark tests. The proces- 
sor, memory, and hard disk performance 
was in the middle of the dozen units re- 
viewed. 


LASER DIGITAL PITFALLS 

The Pacer 386-20 has more-serious prob- 
lems than video speed. The system docu- 
mentation, for one, arrives in a handsome 
binder. You may be surprised by the 
weight; it has much more inside than most 
competitors. But the surprise will turn to 
disappointment when you examine the 
contents. About two-thirds is DOS docu- 
mentation supplied by Microsoft. 

There is an attractive manual prepared 
by Laser Digital specifically for the Pacer 
386-20. While it is a big improvement 
over the motherboard manuals provided 
by most of the other clones, it still falls far 
short of the mark. The section on mother- 
board configuration is well illustrated but 
refers to a different board from the one 
supplied in this system. The system comes 
with the Chips and Technologies ad vanced 
setup utility on-disk but without any docu- 
mentation. This is a handy utility that gives 
knowledgeable users the chance to fine- 
tune performance, but in the hands of a 
novice, it can quickly reduce the entire 
computer to a lifeless mass that can’t boot 
at all. 

Users will find other pitfalls. Among 
them are some I/O ports neatly labeled RS- 
232-1 and RS-232-2 on the back of the 
case, plus an unlabeled parallel port. Not 
until you take off the cover do you discover 
that ribbon cables from these connectors 
go nowhere—which is exactly where your 
data will go if you get suckered into hook- 
ing up to one of these. Instead, you need to 
plug into the unlabeled ports on the sepa- 
rate /O card. According to a Laser Digital 


representative, the extra ports allow you to 
hook up a 9-pin serial port instead of the 
25-pin port that comes with the card. 

One more gotcha: you can change the 
processor speed from the keyboard (a fea- 
ture clearly documented in the manual), 
but the machine gives no indication that a 
change has taken place—no beep, no turbo 
light on the front panel, no change in cur- 
sor shape. An inadvertent combination 
keystroke could leave your processor hob- 
bled without your knowledge. 

The Pacer 386-20 is sold through deal- 
ers and comes with a typical one-year war- 
ranty. To get warranty repairs, you must 
ship the system back to Califormia at your 
expense. (Laser Digital will pay the return 
shipping.) In these days of express parts 
replacement and on-site warranty service, 
this is about the minimum acceptable poli- 
cy currently available. 

So for the extra money that the Laser 
Digital Pacer 386-20 costs you, you get a 
slower display, misleading documenta- 
tion, mislabeled ports, and some other 
handy features that can cause you trouble 
and grief. This unit may make it into the 
cheapest dozen, but it can’t compete with 
the values offered by some others that are 
lower on the price list. 


NORTHGATE COMPUTER 
SYSTEMS INC. 


Northgate 
MicroStation 386/20 


by Bruce Brown 


When is smaller better? How about when 
it’s all you really need? Northgate Com- 
puter Systems has traditionally sold sys- 
tems only in large-size cases, but recently 
it’s come out with a MicroStation line for 
single-user or workstation computers that 
still provides ample power and storage and 
reasonable expansion room. The North- 
gate MicroStation 386/20 doesn’t take up a 
lot of room, at only 4.25 by 16.5 by 16 
inches (HWD), but it delivers plenty of 
computer for a price you might expect to 
pay for a 286 system. 

At $2,549, the MicroStation 386/20 in- 
cludes 2MB of RAM, a 42MB hard disk, 
your choice of a 1.2MB or 1.44MB floppy 
disk drive, a 16-bit Video Seven VGA 
card, a Princeton Graphics Systems color 
VGA monitor, two serial ports, one paral- 
lel port, and Northgate’s own excellent 
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4 NEW REASONS TO DO BUSINESS WITH DATAWORLD 


On -Site-‘ ¢ Service 


Tati 


Now your service needs can 

be covered by one of the biggest 
names in electronics. Most 
systems can now be included 

in an optional service contract. 
Ask your Dataworld salesperson 
for details. 





20 and 25 MHz cotagaries far 
speed and quolity canstructian” 
(Moy 30, 1989) 





tower are gaod values and frst 
rate performers from on up-and- 
caming moil arder firm...” 






"The Dakewerld offers a 16-bit 
ETE a) video system with a top-quality 
NEC Multisynell manitar and 
an exceptianally fast disk-drive 
cantroller for on impressive 


cambinatian of value ond perfar- 


mance... fram a vendor with an 


increasing reputotion for quality.” 


16 MHz system. (Feb. 28, 1989) 
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f ’ The Partacamp Il is a value 

leader with fast memary, a fast 
drive cantroller and o terrific 
keyboard...Morvelausly cheap 
powertul alternative... aut- 
performed the ather 286's. 
(Oct. 11, 1988) 
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Here's the deal. Buy any 
Dataworld system with a value of 
$2500 or more and we will ship 
with the unit a coupon good for a 
FREE Casio Pocket color televi- 
sion. Just wait 30 days, fill out 
the coupon with the correct 
shipping information, mail it 
back to Dataworld, and we will 
send you your free TV. 
Alternatively, the same cou- 

pon can be used to obtain a 
discount on the purchase of your 
next system. 


Limited Offer-May Be 
Canceled At Any Time. 





OTHER EXAMPLES: 386-16 from 
$1745 386-25M from $2445 


These are mono systems with IMB 
RAM. Add $550 for super VGA 
Prices are subject to change at any 
time. 
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Intel 80386-33 CPU with 


4MB of RAM expandable ta 
16MB af 32-bit memary. 


a 32K cache with Intel 82385 


coche controller. 


a 1.2 or 1.44MB floppy drive. 


a 80387/Weitek socket. 


EMS 4.0 saftware drivers 
included. 

Expansian slots: 5 16-bit ond 
2 8-bit slats. 


5 230W power supply 


16-bit VGA adopter w/512K, 
1024 x 768 resalutian. 
NEC Multisyne 3D monitor. 


2 Options include hord disks 


from 20MB ta 300MB, tape 
bockup, modem, mouse, 
WordPerfect dey cops, DOS, 
extra floppy, monitors, 

game cord, capracessor, ond 
tower cose. 


€ . 
1, §4314 
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Prices start ot $3145 for 
mona system w 1MB. (Under 
PC logo 386-20 May 30) 


An 
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1-800-736-3282 


IN CALIFORNIA 213-695-3777 FAX 213-695-7016 


3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1495 
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80386SX-16 Intel 


a 80386SX 16MHZ cpu 
(Norton SI ver 4.0: 18). 

a 1MB RAM standord, expond- 
oble to 8MB on matherbaard. 

« 80387SX coprocessor socket 

a EMS 4.0 softwore drivers. 
Expansion slots: 4 16-bit ond 
2 8-bit slots. | 
1.2 or 1.44MB diskette drive. | 
200W power supply. 





CPU Card 

* Open architecture design ollaws 
the user to upgrade the system 
from 0 386SX-16 to a 386-20, 
merely by purchosing o new 
CPU cord. This lets you keep oll 
af your aptions apen for the 
future. 

® 16-bit VGA odopter w/512K, 
1024 x 768 resolution. 

* NEC Multisyne 3D monitor. 

® Additionol optians listed under 
80386-25 system. 


$2224 Prices stort at 


$1355 for full mono 


system. 
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The Big Guys Still Gant Figure Gut 
How We Uo li. 


“i's amazing how much computer you can get for how little money. The Fivestar...nearly as powerful as the Com- 
Deskpro 386, /33, for frai ction the cost wy 
paq . om M.LP.S. Magazine, October 1989 


«,,,. the 33/D’s 90M-byte hard drive and controller completed a series of tasks--file generation, indexing and 


.) yw 
sorte four Giese Geaten:inon Comper: Comper Corps Geakege 33/280 P.C. Week, August 14,1989 


“The SmartCache’s usefuiness is attested to by the 
(Fivestar) Model 33/D's excellent performance in the disk 


mm 
adit caleba BYTE Magazine, Fall, 1989 


The industry big boys and publishing heavy- 
weights all seem to agree...Fivestar’s combination of 
smart price, gutsy performance and risk-free support 
may be hard to figure, but the end user is the 
clear winner. 




















ivestar Model 386/33/0 Fivestar Model 386/25 Fivestar Model 386) 20 


* 64k CACHE MEMORY * 32k CACHE MEMORY * 32k CACHE MEMORY 

* 1MB RAM (80 NS) * IMB RAM (80 NS) * IMB RAM (80 NS} 

© 1.2MB 5 1/4” DRIVE © 1.2MB 5 174° DRIVE © 1.2MB 5 1/4” DRIVE 

© 1.44MB 3 1/2” DRIVE © 1.44MB 3 1/2" DRIVE © 1.44MB 3 1/2" DRIVE 

© 80MEG 28ms HARD DRIVE ® 60MEG 28ms HARD DRIVE ® 80MEG 28ms DRIVE 

® 16bit VGA CARD ® 16ébit VGA CARD ® 1ébit VGA CARD 

* 14” VGA COLOR * 14” VGA COLOR © 14” VGA COLOR 

© 1 PARALLEL & 2 SERIAL PORTS © 1 PARALLEL & 2 SERIAL PORTS © 1 PARALLEL & 2 SERIAL PORTS 
* 101-KEY KEYBOARD ® 101-KEY KEYBOARD ® 101-KEY KEYBOARD 

® MS-DOS 3,3 or 4.01 ® MS-DOS 3.3 or 4.01 ® MS-DOS 3.3 or 401 

© FREE 1 YEAR ON-SITE SERVICE ° FREE 1 YEAR ON-SITE SERVICE e FREE 1 YEAR ON-SITE SERVICE 
® FREE SHIPPING ® FREE SHIPPING © FREE SHIPPING 

© FREE SOFFWARE® © FREE SOFTWARE* © FREE SOFFWARE® 

$4495 $3295 $3195 


Fivestar Model 386/16 Fivestar Model 386/SX Fivestar Model 286/12 


© IMB RAM (80 NS) © IMB RAM (80 NS) © IMB RAM (80 NS) 
© 1.2MB 5 1/4" DRIVE ¢ BABY TOWER CASE @ SMALL FOOTPRINT CASE 
© 1.44MB 3 1/2” DRIVE © 1.2MB 5 1/4" DRIVE © 1,2MB 5 1/4" DRIVE 
© 40MEG 28ms HARD DRIVE © 1.44MB 3 1/2” DRIVE © 144MB 3 1/2” DRIVE 
@ MONO GRAPHICS CARD © 40MEG 28ms HARD DRIVE © 40MEG 28ms HARD DRIVE 
14” FLAT MONO MONITOR @ MONO GRAPHICS CARD @ MONO GRAPHICS CARD 
© 1 PARALLEL & 2 SERIAL PORTS © 14” FLAT MONO MONITOR 14” FLAT MONO MONITOR 
© 101-KEY KEYBOARD © 1 PARALLEL & 2 SERIAL PORTS © 1 PARALLEL & 2 SERIAL PORTS 
© MS-DOS 33 or 4.01 © 101-KEY KEYBOARD * 101-KEY KEYBOARD 
FREE 1 YEAR ON.SITE SERVICE © MS-DOS 3.3 or 4.01 © MS-DOS 3.3 of 401 
* FREE SHIPPING © FREE 1 YEAR ON-SITE SERVICE © FREE 1 YEAR ON-SITE SERVICE 
FREE SOFTWARE? FREE SHIPPING © FREE SHIPPING 
$2495 ° FREE SOFTWARE® © FREE SOFTWARE® 
$1895 $1695 
*ALPHA WORKS 







Call for YOUr frescoes 


Word Processing vm 
Dhetionary/Thesaurus 
Paine FIVESTAR coveurerss @ | 
by Zodiac Technologies el a 

2100 North Greenville Avenue, Richardson, TX 75081 (214) 470-9000 FAX (214) 470-0191 


© All prices and specifications are subyect to change without notice. FIVESTAR, Inve, WEITEK and ASTEC are registered trademarks. 

© We accept MasterCard, VISA, AMEX, money orders, certified checks, personal checks (please allow 10 days for processing), CODs ($50 mirumum order}, company 
and institutional purchase orders, and ware transfers. ® We accept purchase orders on net terms bass with approved credit and a minimum purchase of $500. © 0-Day 
Money-Back Guarantee docs not include renum freight. ® All software is non-refundable. * Certain restrictions apply to GE Computer Service program. 


eal CIRCLE 319 ON READER SERVICE CARD 
wee = 800-752-5555 i 
ph rhy4 Buy Factory Direct 
Visit Our Dallas/Fort Worth Showroom. me 
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OmniKey Plus keyboard with an 80-inch 
cable. Standard software includes DOS 
3.3 or 4.01, GW-BASIC, and an on-line 
system and MS-DOS reference program. 
FCC Class B rating was pending at the 
time we reviewed the system. 

The MicroStation 386/20’s processor 
can be slowed to 10 MHz if necessary, but 
most likely you'll keep it at 20 MHz. With 
all settings on high, the Northgate scored 
in the low-to-middle range on all the PC 
Labs benchmark tests. 

The MicroStation 386/20 uses AMI 
BIOS chips and Northgate’s own mother- 
board. The tested unit had integral parallel 
and serial ports, an integral floppy disk 
drive controller, and a tree expansion bus 
design, but it also had a video card in a 16- 
bit slot. Newer units will have the VGA 
circuitry built in as well. 


PIPELINE MEMORY 

Motherboard memory can be expanded to 
8MB, the system maximum for 32-bit 
memory. The Northgate uses either 256- 
kilobit or 1-megabit chips in SIMM pack- 
aging. The MicroStation 386/20 doesn't 
have RAM cache memory, but it uses 
pipeline memory addressing and page- 
mode memory to attain near-zero-wait- 
state performance. 

Pipeline memory addressing uses one 
pin on the 386 chip to look at the memory 
address of the next instruction. If the next 
step requires finding a memory address, 
pipelining eliminates one memory wait 
State. 

The system has room for two half- 
height and one one-third-height drive. As 
delivered, the system has one empty bay, 
the size of which depends on whether you 
order a 1.2MB or 1.44MB floppy disk 
drive. The Conner Peripherals 40MB hard 
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Mi 


Northgate MicroStation 386/20 

Northgate Computer Systems Inc., 13705 First 
Ave. N., Plyrnouth, MN 55441; (800) 548-1993, 
(612) 476-4400. 

List Price: With 2MB RAM, 42MB hard disk, 
1.2MB 5.25-inch or 1.44MB 3.5-inch floppy disk 
drive, VGA monitor, DOS 3 3 or 4.01, GW- 
BASIC, utilites, $2,549 

in Short: Through on-board integration of major 
component interfaces, the compact Northgate 
still has four free expansion slots. A moderate 
performer, the MicroStation 386/20 has a 
Competitive pnce, full software including DOS, an 
on-line hypertext system reference, and 
commendable support. 
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The Northgate MicroStation 386/20 is a 
$2,549 system that measures only 4.25 by 
16.5 by 16 inches (HWD). While Northgate’s 
own motherboard offers seven vertical 
expansion slots, an expansion tree board 
with its own honzontal slots takes up a normat 
16-bit slot. The expansion tree lets you 
accommodate three full-length 16-bit cards 
and two hait-length 8-bit cards. 


disk uses Conner’s Interface Design En- 
hancements (IDE) drive controller tech- 
nology. The 150-watt power supply has 
four device power leads. 

The MicroStation’s most obvious di- 
mension is its height—or rather its lack of 
it; this restricts the drive bays to no more 
than two high. The other design factor that 
keeps the box short is the arrangement of 
the expansion slots. The motherboard ac- 
tually comes with seven vertical slots, 
since it is also used in larger systems, but a 
short expansion-tree board with its own 
horizontal slots sits in one of the normal 
16-bit slots. Using the tree, you can fit 
three 16-bit full-length cards and two 8-bit 
half-length expansion cards. The expan- 
sion bus runs at the industry-standard 8 
MHz. 

The short case has flush-mounted pow- 
er, reset, and turbo buttons on its front. 
The usual lights monitoring power, hard 
disk access, and turbo mode are on the 
front as well. There is no system keylock. 


NORTHGATE FRILLS 

Like all Northgate systems, the MicroSta- 
tion comes with a comprehensive user 
guide and a laminated quick-reference 
card. You'll get the quickest assistance by 
using the standard on-line Hypertext-style 
help and reference program. Northgate’s 





abundance of user documentation is admi- 
rable and unique in this roundup. 

Northgate’s one-year parts-and-labor 
warranty is augmented by its toll-free tech- 
nical-assistance number and its on-site ser- 
vice. If you have a problem with a North- 
gate computer, call the 24-hour help line to 
locate the source of the problem. North- 
gate will ship replacement parts overnight 
without billing you; you can send the de- 
fective part in after receiving the good one. 
If you need help installing replacement 
components, the on-site service vendors 
will show up the next day to do the installa- 
tion. 

Northgate’s MicroStation 386/20 is a 
good reason for not buying a 386SX sys- 
tem. With the Northgate machine, you get 
a solid set of components with true 20- 
MHz 386 performance, sufficient expan- 
sion for most single users, complete soft- 
ware, documentation, and technical 
support for less than many companies 
charge for similarly configured 386SX 
systems. When it’s this good, this cheap, 
why buy less? 


POLYWELL COMPUTERS INC. 
Polysystem 
MI-Cache-20 


by Winn L. Rosch 


Many attractive features mark the Polysys- 
tem Ml-Cache-20 from Polywell Comput- 
ers as a $2,650 machine of distinction. But 
just as many little details detract from its 
quality feel. 

The colorful plastic logo in the comer 
of its ordinary AT-style case shows that the 
Polysystem has more corporate support 
behind it than a mere garage shop. 
Polywell has been crafting American- 
made computers for three years, not just 
for the direct market (where the Polysys- 
tem is aimed), but also for sale under the 
private labels of other vendors. 

But the same front panel shows a dis- 
mal lack of attention to detail. The big tur- 
bo push button does nothing, while the ad- 
jacent reset switch works fine. The button 
is not defective but superfluous by de- 
sign—the subcontracted case just comes 
that way, according to Polywell. 


USES DISCRETE LOGIC 
So goes the rest of the Polysystem. On the 
positive side, its Mylex motherboard does 


Price 
Quality 


comes together. 
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Quality 

| _ Gateway 2000's quality standards set us apart from our 
competition. From the top quality name brand components used 

in our systems to the painstaking quality assurance tests we 

| run on our machines, you are guaranteed a top quality computer. 
Our complete line of computer systems are hand built in our 

factory located j ty outside Sioux City, lowa. State of the art 

, technology is used to provide you with a combination of perform- 
ance, compatibility, and that few vendors can match. 

One customer net eee wrote: “ ‘oral of your work is 

exemplary and frankly has made a lot of others jealous because 

they bought systems haneen —hstgiaaal in quality but with 

a Stiff price difference” —George Syty. 









Service 

Gateway 2000's service policies ure the best in the industry. 

We stand behind all of our systems with a 30 Day Money Back 
Guarantee and a 1 Year Warranty. We also offer Lifetime 
Toll-Free Technical Support, and Free Federal Express Ship- 
ping of replacement parts. If our technicians can’t solve your 
problems over the phone or Fed-X you.a solution we can dispatch a 
technician to most locations to provide Free On Site Service. 
Our policies are great, but it’s our people that really set us apart 
from the competition. Look at what our customers write: 

“Thank you very much for kind attention and help. Lam 
highly estate your connate to colleagues for your 
quality and service” —Herbert Markley. 

“T’ve always heard your forte is cianerservice and now you 
dive dofitrp sroien @ 1 me ’—Jose De Jesus. 

“Tam really glad I chose Gateway 2000"— on 

Shia apane aoe le joc 


sport I received”. 
“app preharta ps work with a computer sales 
company that exhibits a genuine desire to satisfy the customer" — 
Ron L. Kinney. 
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Foldout slip-sheet 


Folded edge of the page 


1. Open the foldout page 
2. Insert this sheet with 
1. Front side touching the free page 
2. Arrow pointing to the fold Slip-sheet = 
3. Slice the folded edge SESS" 


4. Close the page and slip-sheet 
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Back 


1, Follow Instructions on the other side 
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Megs RAM 
© 1.2 Meg 5!” Drive 
© 1.44 Meg 3.5” Drive 
= 65 Meg 28ms RLL Drive 
= 16 Bit VGA Board 
@ 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 
© 101 Key Keyboard 
& MS DOS 3.3 or 4.01 


64K Cache Add $500 





= 2 Megs RAM 

© 1.2 Meg 544” Drive 

© 1.44 Meg 3.5” Drive 

© 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

© 14” 1024x768 Color Monitor 
© 1 Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 333 or 4.01 


$2395.00 


with Desqview 386 


all ea, 


AECL: 


© 80286-12 Processor 

= 2 Megs RAM 

© 1.2 Meg 54” Drive 

© 1.44 Meg 3.5” Drive 

© 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

© 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$2195.00 





= 4 Megs RAM 

@ 1.2 Meg 5'4” Drive 

© 1.44 Meg 3.5” Drive 

© 160 Meg ESDI Drive 

© 16 Bit VGA Board 

w 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

& 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$3495.00 


64K Cache Add $500 





© 64K Cache RAM 

= 4Megs RAM 

© 1.2 Meg 54” Drive 

= 1.44 Meg 3.5” Drive 

© 160 Meg ESDI Drive 

© 16 Bit VGA Board 

@ 14” 1024x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$4795.00 





© Gas Plasma Display Screen 
= 2 Megs RAM 

© 1.44 Meg 3.5” Floppy Drive 
& External Port for 5'4” Drive 
© 40 Meg 28ms Hard Drive 
© | Parallel & 1 Serial Port 

© Full Length 16 Bit Slot 

© Expansion Slot (16 Bit) 

© External EGA Monitor Port 
© 84 Key Keyboard 

« MS DOS 3.3 Installed 


$2995.00 





= 80286-16 Processor 

= 2 Megs RAM 

= 1.2 Meg 544” Drive 

= 1.44 Meg 3.5” Drive 

® 65 Meg 28ms RLL Drive 

= 16 Bit VGA Board 

= 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$2295.00 


Call for Custom Configurations © Circle 364 on Reader Service Card 


© 80286-20 Processor 

= 2 Megs RAM 

@ 1.2 Meg 544” Drive 

© 1.44 Meg 3.5” Drive 

= 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

w 14” 1024 x 768 Color Monitor 
= | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

e MS DOS 3.3 or 4.01 


$2395.00 


= Ask about our Installation Program 


the job quickly, thanks to a proprietary 
Mylex discrete-logic, 64K cache of 25- 
nanosecond static memory. Its perfor- 
mance was second-fastest among the 12 
reviewed machines, owing to the added 
benefit of the memory cache. But on the 
negative side, the eight SIMMs on the sys- 
tem board are located at the front end of its 
expansion slots. Although spaced to avoid 
touching circuit boards, expansion cards 
with component-laden skirts may not fit. 
The eight SIMM sockets will accom- 
modate either 256-kilobit, 1-megabit, or 
4-megabit modules. Fill it with 4Mb chips 
and the Polysystem will attain its full 
32MB maximum memory capacity, twice 
that of the other computers in this roundup, 
Alternatively, a single 32-bit expansion 
slot provides another opportunity for 





Polywell Computers’ Polysystem Ml-Cache- 
20 ($2,650) uses a Mylex motharboard—a 
speedy number whose proprietary, discrete- 
logic, 64K cache of 25-nanosecond static 
RAM made this the second-fastest machine 
reviewed, Tha motharboard can also fit up to 
@ maximum 32MB of system RAM—f you 
can get 4-megabit chips. 


memory expansion. Because of the 64K 
processor RAM cache, slower 100-ns. 
256-Kb DRAM chips are used. 

You can slow the Polysystem from its 
high-performance, 20-MHz speed down 
to an ultracompatible and ultralaggardly 8 
MHzat a touch of the keyboard. For better 
performance, a little ingenuity will fit an 
80387 coprocessor in a waiting socket. 
The expansion slots always operate at a 
standard 8 MHz. 

Only one VLSI chip decorates the sys- 
tem board, a custom chip made by Chips 
and Technologies for Mylex. The Polysys- 
tem’s American Megatrends BIOS in- 
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Polysystem Mi!-Cache-20 

Polywell Computers inc., 61C Airport Bivd., 
South San Francisco, CA 94080; (800) 999- 
1CPU, (415) 583-7222. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk dnve, VGA monitor, 
$2,650. DOS 3.3 or 4.01, $65. 

In Short: A 20-MHz 80386 computer that looks. 
good but needs more attention to detail 
Strengths include a 64K memory cache and an 
exceptional warranty structure. 
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cludes both setup and diagnostics in its 
firmware code, accessible at the press of a 
key when you boot the system. RAM 
shadowing of the video and ROM BIOS is 
nots b 
Of the six 16-bit and one 8-bit expan- 
sion slots (in addition to the 32-bit memory 
slot, which also supports an 8-bit card), 
three are filled at the factory. One contains 
a 16-bit ProDesigner VGA video adapter 
from Orchid Technology. Another holds a 
generic I/O card bedecked with one serial, 
one parallel, and a game port. Unfortu- 
nately, this board did not fit properly into 
its socket—the thin rear panel of the Poly- 
system chassis had to be bent backward to 
slide the board completely into its expan- 
sion connector. 


NO-NAME DISK CONTROLLER 

Details really fail the Polysystem when it 
comes to the drive controller. Instead of 
the Westem Digital WD100V-MM2 I:1 
interleave controller, the evaluation sys- 
tem was equipped with a Taiwan-made 
clone (labeled only ‘‘Flytek’’ on its 
ROM), which the Polywell describes as an 
equivalent, since it uses three Western 
Digital chips. 

Polywell sells the Western Digital con- 
troller and sent us one to prove it. Be sure 
to specify your preference if you have one. 
Otherwise, the disk drive hardware in the 
test system mirrored most of the other sys- 
tems: a TEAC 1.2MB floppy disk drive 
and a Seagate ST-251-1 40MB hard disk. 
Both of the unit’s scores on the DOS File 
Access benchmark test rated in the top 
quarter of the units reviewed. 

The 220-watt Kingspao power supply 
offers four drive connectors, leaving two 
available for future expansion. The ex- 
pected five AT-style half-height drive bays 
(the right three with front-panel access for 
removable media such as a tape backup de- 


vice) all use ordinary AT-style plastic 
mounting rails. Remember, you will need 
to split a power line if you install a fifth de- 
vice. 

Polywell offers a choice of color fixed- 
frequency VGA displays, either a Relisys 
RE9513 or a Quimax 3114. The company 
recommends the latter but sent the former 
for review. It produced an acceptable im- 
age on its 13-inch (diagonal) screen: A 
tilt/swivel base is standard. 

Polywell provides a two-year warranty 
on the Polysystem’s motherboard, moni- 
tor, and display adapter and an unusual 
one-year parts, five-year labor warranty on 
the overall system. 

If you like what you see on the outside 
and don’t peer too critically inside, you'll 
be happy with the appearance and per- 
formance of the Polysystem MI-Cache- 
20, particularly with the boost provided by 
its memory cache and the extended war- 
ranty. Polywell, however, could be a real 
market contender if it added some polish to 
its rough edges. 


TANGENT COMPUTER INC. 


Tangent 320 


by Susan L. Hayes 


The Tangent 320, from Tangent Comput- 
er, is adesktop machine that looks and acts 
like most of its inexpensive counterparts in 





The $2,395 Tangent 320 convenientty 
places its lock, reset, and turbo switches at 
the front of the machine; these are joined by 
LED indicators for the floppy and hard disk 
drives, as well as powar-on and turbo 
modes. Also accessible from the front ara the 
machine's five half-height bays. 
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If work is hell, here’s one personal computer 


If you want a computer that can 
take the heat, look at Tatung. 
Because before we ship any 
Tatung computer, our engineers 
roast, test and run every com- 

uter board at 117° Fahrenheit 
‘or 72 hours. If it doesn’t survive, 
it’s not a Tatung. 

You don’t have to work in hell, 
of course, to appreciate superior 
Tatung performance. Let’s say 
you want to work faster. 


built to take it. 










Our new 386SX 
is a fast 386 ma- 
chine that runs all 
386-based applica- _ 
tions. At a 286- 
class price. 

And because 
our engineers == 
didn’t just wire a 386 processor 
onto a 286 motherboard, our 
386SX design significantly 
improves system performance. 
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If you are hot for 


performance and reliability, 
look for the Tatung 386SX. 
»» It’s hot. 


See your Tatung dealer, or 


_/ call us, toll-free, 24 hours 


for complete information: 

1 (800) 765-2345. Tatung 

Company of America, Inc., 
2850 El! Presidio Street, 

Long Beach, CA 90810. 


QO TATUNG 


Engineering at its best. 


this roundup. But with a price tag of 
$2,395—including 2MB RAM, a 40MB 
hard disk, a 1.2MB floppy disk drive, and 
VGA—Tangent jointly holds the title of 
the least expensive unit reviewed. And if 
support and service rank high on your list 
of priorities, your search for an affordable 
20-MHz system could end here. 
Tangent’s commitment to customers 
begins with the documentation that accom- 
panies the system. Hardly skimpy, a three- 
ring binder bulges with plenty of informa- 
tion about this FCC Class A-rated PC. The 
documentation includes directions for in- 
stalling additional memory and a math co- 
Processor, as well as an in-depth trouble- 
shooting guide and glossary that are 
clearly written for beginners and experts. 
Tangent also includes manuals from its 
brand-name parts manufacturers, among 
them Video Seven, SIIG, and MiniScribe. 
If that doesn’t do, Tangent offers a toll-free 
support hotline. A one-year parts-and- 
labor warranty plus a 30-day money-back 
guarantee further help to ease anxieties. 


OUR TESTED UNIT 
A sleek Relisys VGA color monitor and a 
Tangent Enhanced-style keyboard with a 
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Tangent 320 

Tangent Computer Inc., 303 Beach Rd., 
Burlingame, CA 94010; (800) 223-6677, (415) 
342-9388. 

List Price: With 2MB RAM, 40MB hard disk, 
1.2MB 5.25-inch floppy disk dnve, VGA monitor, 
$2,395. DOS 3.3 or 4.01, $88. 

in Short: The Tangent 320's price eams it the 
distncbon of being ted with the ACMA as the 
Cheapest 386/20 on the market. With quality 
parts backed by excetient support and service, 
Tangent may offer the most for the least. 
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firm, clicky touch accompanied our tested 
unit. The Tangent 320’s standard desktop 
case does take up some space, but it also 
offers you enough room to move around 
the easily accessible and weil-laid-out inte- 
tior. The lock, reset, and turbo switches 
are conveniently located on the front left of 
the system unit, and LED indicators are 
present for power-on, turbo, and floppy 
and hard disk drives. Five half-height 
drive bays are accessible from the front of 
the computer, and several cases are avail- 
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able from Tangent upon request. 

Two 8-bit, four 16-bit, and one 32-bit 
proprietary slot (which can also be used as 
an 8-bit slot) reside on the Data Expert 
motherboard. Five expansion slots re- 
mained free after our tested unit filled one 
slot with an I/O card offering one parallel, 
two serial, and one game port and another 
with an MFM proprietary floppy/hard disk 
controller, this controller handles the Mini- 
Scribe 40MB hard disk and can manage up 
to two floppy disk drives. Tangent doesn’t 
limit your hard disk options, offering a va- 
riety of sizes and controilers, including 
SCSI and ESDI interface choices, in addi- 
tion to ST-506. 

A 285-watt power supply keeps things 
going, and a standard Chips and Technol- 
ogies VLSI chip set and an AMI BIOS rest 
on the motherboard. An 80387 math co- 
processor socket is present as well, but it 
lies halfway under the hard disk. The Tan- 
gent can run at 16 or 20 MHz, and the bus 
speed can be set at 6, the more common 8, 
ora speedy 10 MHz. 

The system supports up to 16MB of 
RAM; 8MB are placed on the mother- 
board, and an additional 8MB can be add- 
ed using a 32-bit expansion card. The 


It lakes a great performance for a disk to become 
a legend. Chuck Berry has whal il lakes. And so 
does PROCOMM PLUS. Il gives you power and 
ease of use that surpasses communicalions soft- 
ware costing $250 or more. Yel PROCOMM PLUS 
costs much, much less. Which simply means when 
you want communicalions software Ihal gives 
you a greal performance, you can still be good’ 
fo your wallel. 


LEGENDARY 
DISKS 


Ask your software dealer today aboul PROCOMM 
PLS, now available in stand-alone and local 
area network versions. 


emz 


DATASTORM TECHNOLOGIES INC 


PO. Bor 1471 » Columbia, MO 65205 
344.443.3282 
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to describe Acma, they chose... 


Mini-Case 


ACMA 286/12 
Desktop System 


— Intel 80286-12 CPU running at 
6/12MHz (keyboard switchable) 

- Chips & Technologies "NEAT" 
CHIPSet, and AMI BIOS 

- 512K RAM, expandable to 8MB 
on system board (100ns) 

— 0 wait state with page mode 
interleaved arrangement 

- 384K Shadow RAM 

— Five 16-bit & three 8-bit slots 

- 200W UL, CSA & TUV approved 
power supply (110/220V) 

— Supports EMS/LIM 4.0 

— Supports 80287 math coprocessor 

~ 1.2MB or 1.44MB floppy drive 

- 1:1 interleaved dual hard/floppy 
disk drive controller 

~— Parallel, serial & game ports 

— Clock calendar w/battery back-up 

~ Enhanced 101-key keyboard 

~ Choice of Mini or Standard case 
(Vertical case option $175) 


$775 


Wit Meir Mong EGA VGA | 


Video Board 





40MB/28ms $1,259 $1,559 $1.659 
|65MB/28ms $1,399 $1,699 $1,799 


286/16 _ 
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Vertical Case 


ACMA 386/20 
Professional System 


— Intel 80386-20 CPU running at 
6/8/16/20MHz 

~ AMI BIOS 

— IMB 32-bit high-speed RAM, 
expandable to 16MB (System 
board expands to 8MB of 32-bit 
RAM) 

— O wait state with page mode 
interleaved arrangement 

— Shadow RAM for system & video 
BIOS relocation 

— Supports EMS/LIM 4.0 

— Supports 80287, 80387 and 
Weitek math coprocessors 

— One 32-bit, five 16-bit & two 8-bit 
expansion slots 

— 200W UL, CSA & TUV approved 
power supply (110/220V) 

— ROM-based setup 

— 1.2MB or 1.44MB floppy drive 

— 1:1 interleaved dual hard/floppy 
disk drive controller 

~ Parallel, serial & game ports 

— Clock calendar w/battery back-up 

— Enhanced 101-key keyboard 

— Standard case (Vertical case 
option $175) 


$1,495 





[Wak Meniioe® Mono EGA VGA | 
40MB/28ms $1,459 $1,759 $1,859 
80MB/28me $1,699 $1,999 52009 | 


286/20 $1,095 


[ Wan Menie® Mono EGA VGA 


65MB/2%ms $2,099 $2399 $2499 
120MB/28ms $2,499 $2,799 $2.899 










Standard Case 


Vy wtly, PC Magazine reviewed 386-25MHz computers and proclaimed our’s as their "favorite." They praised our Cache computer for “...its 
AsePerformance, good expansion possibilities, 45-day money-back guarantee, and a two year warranty." They called it " impressive.” 


ACMA 386/25 
Business System 


— Intel 80386-25 CPU running at 
6/8/16/25MHz 

- AMI BIOS 

— IMB 32-bit high-speed RAM, 
expandable to 16MB (System 
board expands to 8MB of 32-bit 
RAM) 

— 0 wait state with page mode 
interleaved arrangement 

— Shadow RAM for system & video 
BIOS relocation 

— Supports EMS/LIM 4.0 

— Supports 80287, 80387 and 
Weitek math coprocessors 

— One 32-bit, five 16-bit & two 8-bit 
expansion slots 

— 200W UL, CSA & TUV approved 
power supply (110/220V) 

— ROM-based setup 

— 1.2MB or 1.44MB floppy drive 

— 1:1 interleaved dual hard/floppy 
disk drive controller 

— Parallel, serial & game ports 

— Clock calendar w/battery back-up 

— Enhanced 101-key keyboard 

— Standard case (Vertical case 
option $175) 


$1,795 


wim Mosiee® Mono EGA VGA 


65MB/28ms $2,399 $2,699 $2,799 
120MB/28ms $2,799 $3,099 $3,199 





“Network Diskless Workstations From $859 


Impressive! Performance! Our Favorite! 





Low Profile Case’ 


ACMA 386/33 
33Mhz Cache System 


— Intel 80386-33 CPU running at 
6/8/16/33MHz 

— AMI System board and BIOS 

— IMB 32-bit high-speed RAM, 
expandable to 24MB (System 
board expands to 8MB of 32-bit 
RAM) 

— O wait state 

— 64KB Cache, 20ns SRAM-33MHz 

— Shadow RAM for system & video 
BIOS relocation 

— Supports EMS/LIM 4.0 

- Supports 80387 and Weitek math 
coprocessors 

— One 32-bit, six 16-bit & one 8-bit 
expansion slots 

— 200W UL, CSA & TUV approved 
power supply (110/220V) 

— Built-in setup and diagnostics 

— 1.2MB or 1.44MB floppy drive 

— 1:1 interleaved dual hard/floppy 
disk drive controller 

— Parallel, serial & game ports 

— Clock calendar w/battery back-up 

— Enhanced 101-key keyboard 

— Standard case (Vertical case option 
$175) 


93/995 


“ Mono EGA VGA 





{Vii Mea 

Video Beard 
65MB/28ms $4,199 $4,499 $4,599 
120MB/28ms $4,599 $4,899 $4.999 
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. Two-Year Warranty 

. Fastest Delivery In The Industry 
Easy & Flexible Payment Policies 
Replacement Parts Air Expressed | ! 

45 Day "Risk-Free" Money Back Guarantee 
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Christmas Special! 
286-16MHz Computer System 
i VGA Monitor & Video Card 


. Unlimited Lifetime Toll-Free Technical Support 
. Reputation For Superi¢r Quality, Support & Service 





S 


Fortune 1,000 Corporate 
Quantity Discounts! 





386SX VGA Executive Package Monitors 


Includes ' Surge Protector and Printer Stand 


ACMA’s 386SX with Intel’s 80386SX-16MHz CPU- New Enhanced 
AT CHIPSet - 16MHz CPU - 0 wait stale - page mode inlerleaving - |MB 
RAM - 80387SX math coprocessor support - six 16-bit and two 8-bit 
expansion slots - 200watt UL approved power supply - 40MB/28ms hard 
drive - a |.2MB or 1.44MB floppy drive - parallel and serial ports - enhanced 
101-key keyboard - 16-bit VGA card and VGA monitor with tilyswivel 
stand - Panasonic 1191 printer (240/48 cps) - 6" parallel printer cable - ten 
diskettes - computer paper. Uprgrade with various video options and/or 
larger hard drives. 


, TOM LY are . 


NEC: 
Mulusync - 3D 
Multisync - 2A 
Multisync Plus 
Hyundai -- Special! -- 
12" Monochrome 
14° EGA, .3) Dot Pitch 
14” VGA. .31 Dot Pitch 
14” VGA. .41 Dot Patch 


ATE 

VGA (Basic 640x486 

VGA Wonder (256K) 
Orchid: 

Pro-Designer VGA (256K 


Complete 286 Business Package 


- = é Pro-Designer VGA+ (512K) 
Includes Surge Protector and Printer Stand Paradise: 
ACMA's 286/12 MHz - 6 watt state - page mode interleaving - shadow Meal “ 
RAM for BIOS relocation - EMS/LIM 4.0 support - dual hard/floppy Petes roles: !Ona! 
controller - 512K RAM expandable to 8MB on the syslem board - ROM Video 7: 


Fast Write VGA 


based setup - 80287 math coprocessor support -five 16-hit and three 8-bit 
VRAM VGA 


expansion slots - 200watt UL approved power supply - 20MB hard drive - 


a |.2MB or 1.44MB floppy drive - parallel and serial ports - enhanced ACMA: 
101-key keyboard - monochrome monitor with tilt/swivel stand - Panasonic Mono/Graphic 
1180 printer (192/38 cps) - 6° parallel printer cable - ten diskettes - computer Color/Graphic 
paper. Upgrade /with EGA or VGA displays and/or larger hard drives. EGA 

1 aes iC : - VGA 


Flexibility Makes Ownership Easy! 


We accept Visa, Mastercard (no surcharge on credits cards), C.O.D via certified check, company purchase orders, 
money orders. personal checks (allow 7 days tw elear) and wire transfers. Get a 15% discount for prepayment on 
computers via cash, cheek or wire transfers. Add 2% for shipping and handling ($3 minimum), or 3% for second day 
air shipments on all systems. In Califomia add 7% salestax Call for shipping costs for Miltary addressed [APO/FPO), 
or if outside the continental Untied States. The 45 day money back guarantee docs nol include monitors, accessories, 
Tetum shipping and handling Software, accessnries, printers, monitors and shipping are not refundable. Replacement 
paris are cross-shipped via 2nd day air at Acma’s expense after processing the required RMA (retumed materials 
authorization). Customers assume all responsihilities and costs for retuming defeclive paris to Acma We are noi 
responsible for errors in typography or pholography. and we reserve the right to substitute equivalent. or better. parts, 
All prices and specifications are subject to change without notice, and all brand names are registered trademarks of their 
respective companies. *All computer systems come with a two year warranty -- Is year covers all parts and labor, 2nd 
year covers labor. All products not labeled with Acma’s logo are cavered by the manufacturer's warranty. 


Government, Corporate & University P/O’s Welcome! 


... The Price Performance Leader! 


Video Cards 


$595 
S475 
Call 


$74 

$295 
$299 
$279 


$195 
$275 


$275 
§325 


$225 
$395 


$259 
$390 


$39 
$39 
$129 
$169 





Tremendous 
Savings! 
@uy montior & video card combinsuons and 
get even bigger discounts Call today for 
details and save 1G with this greal offer’ 
Printers 
Epson: 
LX810, 180/30 cps S185 
FX850, 264/54 cps $339 
LQSIO, 180/60 cps $339 
LQ8SO, 264/88 cps 8519 
LQIOSG. 264/88 cps Cail 
LQ2550. 400/133 cps Call 
Panasonic: 
1180, 192/38 ep: SI8S 
1191, 240/48 cps $239 
1124, 192/63 eps §329 
1592, 220/38 cps Cail 
1595, 288/51 cps Call 
1524, 240,80 eps Call 
4450, Laser (300 dpr Call 
45 Day "Risk-Free" 
Money-Back Guarantee! 
That's right, try any ACMA 
computer for 45 days, and if 
you're not 100% satisfied, for any 
reason, simply retum it for a full 
refund...no questions asked. 


“We're this confident because our 
systems are that good!” 


Open '/ Days A Week! 


en AS& ~1818 
Mon - Fri 7:00am to 6:00pm 
Sat - Sun 9:00am to 3:00pm 


Technical Support 800-456-8898 


(Alt umes Pacific Standard 


Minn - Fn 8:00am to 5:00pm 
ime} 
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COMPUTERS, INC. Py 


Acin 


Acma Computers, Inc.. 117 Fourter Avenue, Fremont, CA 94539 -- Corporate Office: (415) 438-4400 Fax: (415) 438-4408 

















she’s 5 years old. 
she’s already had 


/names, 
lb identities and | 


1) en 2 

“ wg a. iC) 
—_ Ww Cu 
Every year thousands of children 
are kidnapped by their own par- 
ents. Beginning the tragic ordeal 
of life on the run. Child Find 
offers an end to the running. 
With our toll-free number and 
our mediation program, we offer 
a way out for the parents and for 
the kids. 

For us, it’s a labor of love. But 
unfortunately, we can’t operate 
on love alone. 

To find out how you can 
help, or if you need our help, 
please call 1-800-A-WAY-OUT. 
And help another child find a 
more peaceful future. 


CHILD FIND OF AMERICA INC 
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© Tangent 320 


The Tangent 320, from Tangent 
Computer, stands out for two 
important reasons: customization and 
documentation. For only $2,395, you 
get more than just 2MB RAM, a 
40MB hard disk, and VGA. Tangent 
gives you a 30-day money-back 
guarantee, a selection of cases and 
hard disks, and other options—plus 
knowledgeable support. Tangent also 
will build whatever configuration you 
need; such commitment to customers 
is rare. 

In addition, the Tangent 320’s 
documentation is well written and 
comprehensive, a quality that 
unfortunately does not hold true for 
most of these 12 low-cost 20-MHz 
386s. The Tangent manual comes 
complete with a glossary of terms, a 
troubleshooting guide, instructions 
for installing a coprocessor or more 
memory, and specific documentation 
for the components, such as the video 
adapter and hard disk. Tangent’ s test 
scores place it within the pack of 
noncached 20-MHz 386s, all of 
which rank faster than an SX and 
offer full 32-bit performance as well. 

Among honorable mentions, the 
ACMA 386/20 Professional System 
offers good value at an equally great 
price: $2,395 buys you a solidly built 
machine with Class B FCC 
certification. Performance lags, 
leaving the ACMA at the bottom of 
the pack in that respect, but the 


motherboard has two easily accessible 
memory banks, each consisting of four 
SIPP sockets. In this machine, both banks 
were filled with 256-kilobit 100-nanosec- 
ond chips, and interleaving is employed to 
achieve an effective .5 wait state. The ma- 
chine reserves 384K for shadow RAM, 
which the user can disable. 

Also present in our tested unit were a 
Video Seven FastWnte VGA adapter and 
a Relisys monitor. These components 
helped Tangent 320 capture some of the 
highest scores on the PC Labs video 
benchmark tests. On the whole, the Tan- 
gent performed adequately across the 
board in all our benchmark tests, and the 
AMI BIOS performed very well on the 
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margin from the fastest to the slowest 
system is trivial—tess than | second 
on the PC Labs 80386 Instruction 
Mix test. And while the 
documentation could use some 
improvement, support is excellent, 
with a two-year warranty on labor. 
Also, the machine is built with a care 
for detail that not all of these low-cost 
386s can claim. 

For those of you looking for top- 
of-the-line speed at a low cost, two 
machines stand out because of 
memory-cached performance. 
Continental Technology’s Top Gun 
386/20 offers premier performance 
and is a strong runner-up for our 
Editor’s Choice. With 32K of 
processor RAM cache controlled by 
the Intel 82385 chip, this $2,669 
80386-based PC is a good value with 
reasonable stock components. 
However, be mindful of hidden costs, 
such as the $55 charge for /O pons. 

Right behind is the $2,650 
Polysystem MI-Cache-20, from 
Polywell Computers. A 64K cache 
on the Mylex motherboard improves 
performance, giving it much better 
speed than the ten noncached 386 
PCs. The Polysystem could use more 
attention to detail, but what may allay 
your fears is its support policy: five 
years on labor, two years on the 
motherboard, monitor, and video 
card; and one year for all remaining 


parts. 


BIOS Disk Seek test. 

Most of the machines included in this 
roundup offer very similar features and 
performances. Tangent stands out because 
it boasts a list price that matches the cheap- 
est competition and still offers quality parts 
and exceptional commitment to service 
and technical support. a 


Bruce Bruce is a frequent contributor to 
PC Magazine. John Dickinson is executive 
editor, West Coast operations, of PC Mag- 
azine. Susan L. Hayes is an editorial assis- 
tant at PC Magazine. Stephanie Izarek and 
Mat Ross are assistant editors of PC Mag- 
azine. Alfred Poor and Winn L. Rosch are 
contributing editors of PC Magazine. 


NOUS EKALOORINCEINOSE 
advanced technolo 
starts with a simple idea. 


Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 
unheard of in a non-impact printer. 


The BJ-130 Bubble-Jet Printer provides 
incredibly precise print quality for every- 


thing from text to graphics and lets you 
print on just about any plain paper you 


choose. Even paper as wide as16.5inches, 


Canon 
BIe]e8O 


Bubble-Jet Printer 


thanks to a 136-character/line car- 

riage that's the widest in its class. 

And when it comes to virtually 

maintenance-free performance 

the BJ-130 ts also in a class by 

itself, with built-in automatic clean- 

ing and a unique 48-nozzle print 

head that lasts for years. Along 

with high speed operation that’s so 

quiet you can keep the unit right by your 

desk, convenient cut-sheet feeding 

plus complete software compatibility, 

the BJ-130 Bubble-Jet Printer is simply 
faster, simply quieter, simply clearer. 

Quite simply it's a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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*Suggested U.S. list prices: 
LaserJet [IP $1495, 
LaserJet Series [1 $2695. 
Dealer prices vary. 





At only $1495; it’s got your name on it. 


The HP LaserJet printer Its simple front panel gives 

family has expanded— you easy, push-button control 

ina small way. over the menu, the 14 internal 
fonts, form feed and other 

The new HP LaserJet IIP (as functions. It handles four 

in Personal) fits right on your different paper sizes: letter, 

desk. And, with a price almost legal, executive and A4,as 


half of the multi-user LaserJet well as envelopes. In portrait 
Series II? into most budgets. 





or landscape configura- 


tions. At four pages a minute. 


From one or two paper bins 
(the second is optional). 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


The new HP LaserJet HP printer. 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series II and virtually 
all popular PC software. 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 
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introduce people at your 
company to their very own 
HP LaserJets. 


There is a better way. 


G 


HEWLETT 
PACKARD 





“Get To Know Our Values” 


Standard Features: Genuine Intel 386-33 MHz CPU ° 
High Speed 32K Cache Memory (Expandabie to 64K) « 
2MB RAM Memory on Board (Expandable to 16MB) « 
4.2MB & 1.44MB Floppy Disk Drive * 2 Sertai, 1 Parailel 


Port * Full-Size Desktop Case with 220W Power Supply « 
1 32-bit, 5 16-bit, 28-bit Expansion Slots 







SIE SYSTEM 33 MHz Fast Cache (True 33 MHz CPU) 
fi Usolay System 












MONO 12” EGA 14” 
BASE SYSTEM $ 3,099 $ 3,509 $ 3,709 
GOMB DRIVE $ 3,699 $ 4,109 $ 4,309 
120MB DRIVE $ 4,049 $ 4,459 $ 4,659 
| 142MB DRIVE $ 4,349 $ 4,759 $ 4,959 


Standard Features: Genuine intel 3B6-25 MHz CPU > 
Page interleave for @ Wait State * 2MB RAM Memory on 
Board (Expandable to BMB) > 1.2MB & 1.44MB Floppy 
Disk Drive * 2 Seriai, 4 Paraiiei Port + 101 Styie Enhanced 
Keyboard + Full-Size Desktop Case > 22DW Power Supply 
°432-bit, S 16-bit, 2 B-bit Expansion Siots 





Standard Features: Genuine 286-16 CPU * SI 18.7 * 
1MB RAM Memory on Board (Expandable to 4MB) + 
1.2MB Floppy Disk Drive * 2 Seriai, 1 Parallel Port * 101 
Style Enhanced Keyboard » Jr. Full-Size Desktop Case « 
200W Power Supply ° 6 16-bit, 2 B-bit Expansion Slots 


MURR ee rem True T6MHz CPU 

MONO 12” EGA 14” VGA 14” 
BASE SYSTEM $ 928 $ 1,308 $ 1,508 
GOMB DRIVE $ 1,308 $ 1,688 $ 1,888 
BOMB DRIVE $ 1,448 $ 1,828 $ 2,028 
10BMB ORIVE $ 1,608 $ 1,988 $ 2,188 
OPTIONS 


All our PC MAX systems are 100% compatibie with MS DOS, 
UNIX, 0S/2 and NOVELL operating systems Our technical staff 
Can develop custom software for your particular needs We aiso 
offer complete networking solutions including ali necessary 
hardware, software and cabling (call for an estimate) 

We use only the faster, more reiiabie 1024 X 768 16-bit Fast 
Speed VGA Card for the VGA option This card comes with 256K 
RAM memory which can be upgraded to 512K We offer a wide 
selection of VGA monitors from 640 X 480 to 1024 X 768 

We also offer RAM memory upgrades in a variety of 
configurations, several case options, including vertical cases, 
mini-towers, full, baby, desktops and mini desktops, math co- 


mice. printers, floppy and hard disk drives and other popular 
peripherals Please call for our latest up-to-date tow prices 
©1969 PC MAX Ail rights reserved 













Les Angeles CA San fernando Valley CA San raneiece, CA 
Main Office Retail Store Coast East Coast 
8025 Deer aii Avenue = ERG VenturaBlvd == 2682 mabien Rd we 


Tel (818) 761 8899 Tel 1415) 365 7700 
Fax 1898) 761 8930 Fax 12151 365 5416, 


VGA 14" 


FO Ste ee ee se 25 am cru 
MONO 12” EGA 14” VGA 14” 
BASE SYSTEM $ 1,929 $ 2,309 $ 2,509 
6DMB DRIVE $ 2,429 $ 2,609 $ 3,009 
BOMB DRIVE $ 2,729 $ 3,109 $ 3,309 
4120MB DRIVE $ 3,229 $ 3,609 $ 3,809 





processors of a variety of speeds, tape backup systems, modems, 


Wew York NY 


11-51 Sath Drive 
ark CAS308 Stud City CA91604 Redwood City CA 94063 al ste wal NY 41101 
6 2008 


me 18) 786 134 


“There are dozens of PC 
direct-mail vendors who 
want your order. 

But only a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards. 

We do. 

And few maintain a pro- 
fessional technical staff to 
help with planning and 
customer support. 

We do. 

Even fewer have offices 
in the Orient where many 
of the most popular 
products and best deals 
are made. 

We do. 

That’s why we can offer 
the best investment value 
in the PC market today. 

A value based on the 
industry’s leading techno- 
logies at an unbeatable price. 

So, whether you're a 
corporate buyer or a 
single user, call today and 
get to know our values.” 


—Mr Ed Shum CEO 


30-DAY MONEY BACK GUARANTEE 
If for any reason you'renot completely 





Satisfied, return the item for a full 
refund of the purchase price 





1-800-777-1288 


In CA: 818-888-8880 


Sales Mon-Frigam to6pm /Sat 2am to 2pm PST 


All our products carry a full 1-year warranty on parts 
and labor ex-factory All sales are final Oefecttve 
Items will be repiaced or repaired at our discretion 
heturns are not accepted without a RMA number All 
returned Items must have their original packaging 
Prices and terms are subject to change without notice. 


PC MAX 


bac a sa be SA, MC Decover Card, money orders and cashier's checks are wacome Company or personal chek, please alow two weeks. Corporate and institution! PO.s are welcome. Volume users OF VARS, please Call For special 


GSCOUNT nices. All shipping costs and meurance até excluded Sales tax antes to native state 
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The proverbial 
jacks-of-all-trades? 
These seven packages 
may not fully master 
their applications, 

but their growing user 
base of middle managers 
and laptop-toting 
professionals is saying 
they don’t have to—that 
a few good Ideas, 
realistically presented, 
can goa long way. 
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ALUSTRATION UBBY THIEL 


by Edward L. Perratore 


It was first hailed as the PC user's dream software. From the mid- 
1984 introduction of integrated packages like Lotus Develop- 
ment’s Symphony, Ashton-Tate’s Framework, and the low-end 
Electric Desk from Alpha Software, the possibilities for data shar- 
ing and effortless switching among word processing, spreadsheet, 
and database modules seemed endless. Now this was computing. 

After the smoke cleared, however, users began to see not a 
dream but a dream deferred. Despite advertisements to the con- 
trary, not one of the integrated packages on the market was proving 
itself to be the one package that anyone would ever need. In fact 
there was plenty you couldn't do with integrated software pack- 
ages that you did every day using standalone products. 

Where was the seamless integration—the all-in-one look and 
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feel that made an integrated package out of 
a multifunction product? Where were the 
power-user features that were supposed to 
match those found in standalone pack- 
ages? These uncertainties resulted in a 
sharp dive in expectations, which sent ven- 
dors back to the drawing board to rethink 
their strategies. 

Things have since changed in the inte- 
grated software market. If you think cur- 
rent integrated packages are too shallow to 
deserve a good hard look, think again. 
True, at the high end of the market, the fea- 
ture-starved power user is more likely to 
opt for Lotus 1-2-3, WordPerfect, or 
dBASE IV than for a high-end integrated 
product. But the under-$200 low-end 
products, the focus of this review, are add- 
ing rich features like macros and font se- 
lection to build a growing base of corpo- 
rate users. In short, these products are 
steaming ahead of the high end and are 
carving niches that are all their own. 

Software Publishing’s $159 PFS: First 
Choice (according to the market research 
firm InfoCorp) sold 165,000 copies do- 


LOW-END INTEGRATED 


mestically in 1988—ahead of the $695 
high-end market leader, Enable from En- 
able Software, by 70,000 copies. In fact, 
Dataquest, another market-research orga- 
nization, reports that only four standalone 
word processors sold more copies that 
year. 
In this feature, PC Magazine evaluates 
seven low-end packages (in the $59.85 to 
$199 range), including PFS:First Choice, 
Microsoft Corp.’s Microsoft Works, 
Tandy Corp.’s DeskMate, and Alpha Soft- 
ware Corp.’s AlphaWorks. 


BREADTH, NOT DEPTH 

The low-end products’ market starts with a 
first-time PC user looking for a little bit of 
everything for home or small-business 
use—in short, looking for breadth, not 
depth. Spinnaker Software Corp.’s $69.95 
Better Working Eight-in-One fulfills these 
needs for many; so does Tandy’s $99.95 
DeskMate. Another market is the K-12 
school, where Microsoft and other vendors 
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In the United States, a reported 27 
percent of PC users run integrated 
software. The above chart shows that 
PFS:First Choice has a vast lead in 
domestic sales, even over high-end 
products like Enable and Symphony. 
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But in foreign markets—where integrated 
software has fered better over the 
years—the domestic market leader Is 
outsold by all five of the other listed 
products. 


are doing their part to woo teachers and 
school administrators away from their Ap- 
ple IIs and Claris’s popular Appleworks in- 
tegrated program—used by students as 
well as teachers. 

Perhaps the fastest-growing segment, 
however, is corporations seeking to adopt 
a standard product that will suit several us- 
ers with varying needs. Here, a program 
like Microsoft Works or AlphaWorks gen- 
erally leaves behind the beginner-only 
realm. Corporate users generally need to 
share files with high-end standalone prod- 
ucts, and the program’s command struc- 
ture must be identical across platforms to 
ensure shorter training periods. 

Also within this group fall the “‘inter- 
rupt-driven’’ middle managers who find 
themselves switching frequently from one 
application to another. Graphs and tables 
must be embedded into documents. Mail- 
merging using a sorted list from the data- 
base is a common need; so is importing 
spreadsheet data into the database for re- 
port generation. 

Above the middle managers stands the 
executive who has chosen to automate, has 
often inherited an 8088 or 80286 PC from 
below, and wants a program that will offer 
plenty without demanding too much com- 
puter expertise. 

An extension of the corporate mar- 
ket—one that’s winning back respect for 
integrated software—is the growing base 
of laptop and portable PC users. The obvi- 
ous trend in the hardware is toward less 
bulk with equal functionality. For a sales- 
person in the field, why not carry every 
software application on one 720K 3.5-inch 
disk? 

Several companies have already begun 
to recognize this audience: buy a Toshiba 
T1000 with a memory card, or a Mitsubi- 
shi 286-based laptop, and you’tl get a bun- 
dled copy of Microsoft Works. 

And if you’re planning to consider the 
Poget PC—at | pound, the lightest model 
yet scheduled to ship—and an integrated 
package at the same time, here’s a bit of 
encouraging news. AlphaWorks will be 
one of about ten products to be sold on 
credit-card-size ROM cards available for 


the Poget PC. 


HOW WE CHOSE THEM 

Generally speaking, even a package like 
Borland International’s SideKick Plus may 
qualify as a form of integrated software. It 
offers, after all, such features as a notepad, 
programmable phone dialer, and time 
planner—sharing data through WordStar- 





like cut-and-paste Curl-key combinations. 

But for most of us, SideKick’s benefits 
are considered ancillary to the more-tangi- 
ble needs of integrated software buyers: a 
full-fledged word processor, spreadsheet, 
and database. For this review, the pack- 
ages had to list for under $200 and include 
modules for at least the above three capa- 
bilities. 

Communications, graphics, and Side- 
Kick-like desktop tools were not required 
for inclusion in the story—although it’s a 
safe bet you'll want them eventually. A 
common user interface was a must; press- 
ing F3 should not perform a different func- 
tion in each of a program’s modules. Also 
required was a package’s ability to share 
data among modules, at least to some de- 


gree. 

One product due for release by the time 
this issue ships is Enable BP, a scaled- 
down version of Enable. Due to offer the 
standard three modules plus graphics, 
communications, and utilities, Enable BP 
(for ‘‘business productivity’’) aims to pro- 
vide a growth path for new users toward 
Enable Software’s high-end product. Easy 
upgrades and file compatibility between 
the two packages are among the compa- 
ny’s plans, as is a price structure competi- 
tive with those of Microsoft Works and 
AlphaWorks. 

Several other packages did not meet 
with our criteria of price and makeup of 
modules. TeleWriter ($129) from R&S 
Micro Services offers a word processing 
and communications combination, but no 
database or spreadsheet. Products whose 
price exceeded our $200 limit included In- 
dian Ridge Enterprises’ PC View ($248.85 
with the three required modules), Migent’s 
$259 Ability Plus, Paperback Software's 
$249 VP-Planner Plus, and, of course, 
high-end programs like Symphony ($695), 
Framework IH ($695), and Smartware Ii 
($895). 

Two popular programs met our criteria 
closely enough to merit inclusion in side- 
bars. WordPerfect Executive, for exam- 
ple, boils down WordPerfect, WordPer- 
fect Library, and MathPlan into one $249 
package for the executive on the road. The 
sum total when installed offers a word pro- 
cessor, spreadsheet (though no database), 
calendar, calculator, and phone list on one 
3.5-inch disk. 

The other product, O&A, refuses to be 
pigeonholed into the integrated software 
niche. Having coupled an admirable flat- 
file database with a word processor, Sy- 
mantec chose to stop there. The company 
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reasoned that Lotus 1-2-3 users would 
most likely remain /-2-3 users, so why 
weigh the product down with excess bag- 
gage? 

Q&A is hardly suffering from its lack of 
spreadsheet capability. The $349 Version 
3.0 has been drawing buyer attention since 
its release in March 1988, and an OS/2 
version began shipping in October. 


TESTING INTEGRATED SOFTWARE 

Although word processing is by far the 
most heavily used application for integrat- 
ed software users—45 percent of the user's 
time, as opposed to 25 percent spent in the 
spreadsheet or database modules—PC 
Magazine designed a test suite that would 
burden each module both alone and in con- 
junction with other modules. In addition, 
we rated each package’s suitability-to- 
task, a subjective score of how well a prod- 


uct approaches the power of popular stand- 
alone application programs. 

For a system’s database component, we 
created a database containing 250 records 
of employees with addresses and salary in- 
formation, then imported an ASCII file in 
comma-delimited format. We subsequent- 
ly performed sort, query, report, and out- 
put functions, taking note of any relational 
features or power-user capabilities such as 
searching on multiple fields. 

After importing a .WKS-format work- 
sheet file containing a sales breakdown by 
quarter per salesperson, we observed how 
well the spreadsheet portion of the package 
imported the included formulas. Once em- 
ployee records were sorted on the spread- 
sheet’s BONUS field, we printed a list of 
employees who did not qualify for a bo- 
nus. To test the graphics module, we creat- 
ed a vertical bar graph depicting three 
months of sales totals from the spread- 
sheet. 


LOW-END INTEGRATED SOFTWARE: 


SUITABILITY TO TASK 





How great a price do you pay in features 
when you choose a low-end integrated 
package over standalone products? PC 
Magazine's suitability-to-task ratings 
provide one way to help you make that 
determination based on your own needs. 
It you need a product that offers as much 
number-crunching capability as, say, 
Microsoft Excel or Lotus 1-2-3— but it 
needn't include word processing features 
on the level ot WordPerfect— these 
informed (though subjective) ratings 
should be part of your decision process. 
For a more complete picture of what each 
product offers, compare this information 
with that contained in the product reviews 
and teatures table. 


The Tasks 
Each package is rated tor its usefulness 
in six areas. The tirst five—word 
processing, database, spreadsheet, 
graphics, and communications— compare 
the integrated package's appropriate 
modules against the best the industry 
has to offer. In the word processing 
category, the product must stack up 
against leading low-cost standalones like 
Q&A Waite and PFS:Professional Write to 
merit a score of 4. For spreadsheet 
capability, it should rival leading products 
like Lotus 1-2-3 and Microsoft Excel tora 
top score; for database strength, Q&A 
and PFS.Professional File; for com- 
munications, Crossta/k and PC Talk; and 
for graphics, Harvard Graphics. 

The sixth score rates how well the 
package performs tasks that require data 
and functions from several modules 





working together. Tasks attempted for this 
score are mail-merge, desktop publishing, 
financial reports, and “The Travelmate.” 
The last ot these tests the software's ability 
to tit on one 3.5-inch diskette for laptop use 
and to accept data from major standalone 
programs. 

The Ratings 

0 = No such capabilities offered. 

1 = Poorly suited overall. 

2 = Somewhat capable. 

3 = Well suited. 


4 = Excellently suited; rivals the standalone 
products specified above. 


SUITABILITY TO TASK 


AlphaWorks 


Word Processing Gi 
Database 

Spreadsheet 

Graphics 


Communications 


Integration 
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The word processing tasks had us im- 
port, format (using a package's best fonts, 
justification, boxes, and other features), 
and spell-check an ASCII file with a letter 
congratulating employees who eamed bo- 
uses; we also imported an ASCII-format 
table and the bar graph. Among other 
tasks, a mail-merge test printed the con- 
gratulatory letter that was to be mailed to 
each employee qualifying for a bonus. 

To test a package’s telecommunica- 
tions module, when one was present, we 
logged onto MCI Mail and sent a copy of 
the first mail-merge letter. Any features for 
script languages, phone directories, and 
automatic redial were noted for inclusion 
in the review or summary of features. 

In addition, each package was evaluat- 
ed for how well it performed under dur- 
ess—namely, features for the user on the 
go, traveling with a laptop. Could the 
package fit on one 720K 3.5-inch disk? 
Did it offer templates for commonly used 
business formats or offer a predefined da- 
tabase for, say, client contacts? What 
desktop utilities did it offer? These and 
other features can make all the difference 
for a professional away from the office. 


WHICH TO CHOOSE? 

Ordinarily, selecting a software product 
involves determining what features you 
need and how much power you can get for 
what you're willing to pay. But too often, 
integrated software purchases are viewed 
in a more negative sense—the decision is 
based on which features you’re willing to 
give up. Perhaps both perspectives have 
their merits. Ultimately, your own needs, 
as well as the direction you see yourself 
heading, may be the best determinant. 

There is no easy choice. For instance, 
even the low-end market leader, PFS:First 
Choice, offers plenty of attractive features 
across its gamut of modules, including a 
consistent interface and smooth data shar- 
ing. Its ease of use, in fact, is often enough 
to convince the potential buyer. But if 
you’re mostly interested in a first-rate inte- 
grated word processor or spreadsheet— 
with less demand on other modules— 
you may opt for a product with greater 
strengths in these areas. 

If the database must be top-flight, 
AlphaWorks’ relational database seems an 
apparent choice. But what if you want the 
ability to export files to Windows-based 
programs like Microsoft Excel? Remem- 
ber that the low end is not without its com- 


promises. 
And if graphical user interfaces (GUIs) 
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are your thing, keep in mind that Microsoft 
Works is currently the only low-end prod- 
uct that conforms to IBM’s Systems Ap- 
plication Architecture (SAA), which has 
already begun to standardize IBM hard- 
ware and software solutions. Other prod- 
ucts are sure to follow suit in later versions. 

No matter what your decision, you can 
at least feel confident that you're selecting 
a product from a market that’s currently 
booming. While the high end of the market 
waits to see what kind of threat it faces 
from OS/2 (whose multitasking benefits 
may lure away some users), the low end 
faces only unimpeded growth. 

Vendors have had to do plenty to re- 
Store the image of the integrated software, 
once the laughingstock of the PC industry. 
These products will demonstrate that the 
results are nothing to laugh at. 











Although integrated programs are often la- 
beled as entry-level or low-end packages, 
Alpha Software’s AlphaWorks resists both 
classifications. Despite its low-end price 
of $195, this is a powerful, flexible prod- 
uct with an appealing look and solid inte- 
gration. Its relational database, rich macro 
capabilities, and ability to have nearly 30 
files open at once makes AlphaWorks an 
outstanding choice. 

The program has all the flashy accou- 
trements of contemporary software design: 
pull-down menu boxes with an underlying 
shadow, pop-up dialog boxes, and user- 
defined colors. 

It also gives you excellent control over 
the commonplace directory list. When 
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choosing a file, you can filter the list using 
a wildcard command and sort it by file- 
name or date in ascending or descending 
order. 

Better yet, the View command opens a 
window displaying the first 13 lines of a 
file. It’s like having X-ray vision—sud- 
denly you can see through the wall of an 
eight-character filename right to your text 
or data without actually loading the file. 

Other niceties include a split-screen 
feature and the ability to create user- 
defined menus with macros. Keyboard 
and shorthand macros are also available. 


RELATIONAL POWER 

Since the database service in AlphaWorks 
is relational, you can pull field values from 
one database into another without a perma- 
nent link between the two. This saves you 
from maintaining duplicate information in 
different places. 

The power of the relational approach is 
demonstrated by an invoice application 
that comes with the program. As you fill 
out an invoice record, the database auto- 
matically draws on three other databases. 
One contains the names and addresses of 
customers, another has parts information, 
and a third houses discount data based on 
the size of a purchase. 

Other fields in the invoice application 
reveal the tremendous flexibility built into 
AlphaWorks. The invoice number field is 
automatically incremented for each new 
record, a user-defined pop-up window of- 
fers shipping choices; calculated fields are 
represented; and several fields provide a 
list of acceptable possibilities and verify 
entries. 

Putting these database features to work 
is not altogether a simple matter. You will 
have to write rules using keywords, IF 
clauses, operational symbols, and paren- 
thetic phrasing. Although AlphaWorks 
helps slightly by supplying pop-up lists of 
rule types and field names, writing rule ex- 
pressions takes time to learn. 

Expressions or rules are also used to 
search the database. Search criteria can in- 
clude the Boolean operators AND, OR, 
and NOT; a ‘‘sounds like’’ keyword; and 
range restrictions. Searches can be com- 
bined with indexes quickly to select and 
order records at the same time. 

Creating complex searches is made eas- 
ier through an automatic expression build- 
er that uses the “‘query-by-example’’ tech- 
nique. All you have to do is fill in a 
template with an example of what you 
want to find—for instance, everyone 


The relational 
database in 
AiphaWorks, from 
Alpha Software Corp., 
lets you automatically 
bring data into a record 
from other databases. 


here, all the records 
from a second 
database can be 
brought in at once and 
attached to the end of 
the current file. 








whose salary is over $30,000—and the 
search expression is written for you. 

Other outstanding features include the 
ability to save an unlimited number of ta- 
ble view layouts, dial a telephone number 
from within a record, and perform batch 


The spreadsheet service was designed 
using some of the same philosophical te- 
nets as the database. The database service 
and the spreadsheet service, for example, 
both use the most popular file formats: 
dBASE III's .DBF and Lotus 1-2-3's 

WKS/.WK1. 

The spreadsheet features a high level of 
flexibility. You can protect cells from data 
entry or hide them from view, search for a 
text string in formulas or labels, conceal 
columns, perform recalculations in the 
background while you do other work, dis- 
play numbers in different styles (currency, 
percentage, and so forth), choose from 
among six graph types, scale your graphs, 
and more. 


WORD PROCESSING BASICS 

The word processor provides basic text 
editing, type styling, and block com- 
mands, but the formatting features go a bit 
further. You can predefine up to eight rul- 
ers with margins, tabs, and line spacing, 
and then apply these as many times as you 
like. The combination of rulers and a page 
format from any document can be re- 
trieved and applied to a new document. 
This gives you a quick way to set formats 
or to update them. 

Beyond the editing and formatting 
functions, the word processor weakens. 
You can’t change type fonts or point sizes. 
You can’t see bold or italic print on the 


screen—the words will only appear high- 
lighted in different colors. Finally, you 
can’t mix text and graphics. 

On the plus side, you can easily move 
individual field information, records, or 
whole databases into a word processing 
document using cut-and-paste operations 
and copy commands. It’s just as easy to 
move bits of data from a spreadsheet or the 
entire worksheet. 

This soundly integrated system pro- 
vides additional goodies for anyone with 
enough memory. You can juggle nine 
open files in each service (except for com- 
munications, where only two can be 
open). Jumping from one file to another is 
quick using the shortcut keys, or you can 
use the menus. When you return to a file, 
you’re right back where you left off—you 
might almost feel that you’ re multitasking. 

AlphaWorks is a powerful program at a 
low price. The database and spreadsheet 
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TPO 

AlphaWorks, 

Version 2.0 

Alpha Software Com., 

One North Ave., 

Burlington, MA 01803; 

(617) 229-2924. 

List Price: $195. 

ree ati 512K RAM, 
disk drives or . 

hard disk drive with 1MB 


= 
rier 
Ll 
available space, DOS, 


= @ 
2.0 or later 


in Short: An outstanding product, AjphaWorks 
allows up to 29 open files at once and has a potent 
relational database, plus excellent macro 
facilites. Weaknesses include lack of fonts and 
other sophisticated word processing features. 
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functions in particular give you compre- 
hensive and flexible control over your in- 
formation. This is the kind of program that 
will not only satisfy entry-level users but 
will accommodate them as their experi- 
ence grows and their needs mature. 








The t name of Spinnaker Software Gdp.'s s 
$59.95 program sounds presumptuous, a 
smug assertion of accomplishment. As it 
tums out, however, the name Better Work- 
ing Eight-in-One for the most part is no 
brag—just fact. 

The package offers the major applica- 
tions: word processing, spreadsheet, data- 
base, graphics, and communications. 
There’s also an outliner, memo pad, ad- 
dress book, world clock, calendar, to-do 


SUITABILITY TO TASK 

Better Working 
Eight-in-One 

Word Processing @ Bj | 
Database GB B 


Spreadsheet 


agg 
aa 
Communications 


Graphics 


integration 


list, label-maker, and calculator. While 
Spinnaker has sacrificed functional depth 
to provide all these features at an afford- 
able price, it has surrendered nothing in 
ease of use. 

Eight-in-One’s opening screen has a 
main menu bar with an information line 
above to explain menu choices. Below 
these two lines, the screen is black—the 
first sign of one place Spinnaker has 
skimped: screen design. Besides this bar- 
ren DOS-like background, input boxes are 
primitively styled, some status areas seem 
crowded, and other design elements are 
plain. 

But if the screens aren’t modem, the 
command system is. You invoke menu se- 
lections by typing the initial character, and 
Eight-in-One also lets you use shortcut 
keys or mouse clicks for almost every 
command. File choices, database field 
names, and other list selections can be 
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made from pop-up directories. This com- 
bination of command tools makes the pro- 
gram easy to use and fast—although the 
shortcut keys take time to master, because 
they aren’t listed on the menus. 


NO-FRILLS APPLICATIONS 

The applications in Eight-in-One are ba- 
sic. In the database, you can see only a 
form view of your records, so you have to 
look at one record at a time. You can’t do 
multiple field searches in the database it- 
self—only in reports. The spreadsheet 
doesn’t support the AND and OR logical 
operators in imported files. There are only 
six graph types. The outliner doesn’t let 
you collapse and expand levels. And 
you’ re restricted to just ten recorded log-on 
procedures in the communications appli- 
cation. 

You'll find, however, several anoma- 
lies to this picture of stripped-down func- 
tionality. The spreadsheet gives you a 
work area that is 32,768 rows by 10,000 
columns—the largest available among the 
seven we review here. In the 
world clock, one of the utilities under the 
desktop applications menu, you can auto- 
matically see the time in 16 different cities 
around the world and use a stopwatch, tim- 
er, or alarm. The word processor allows 
you up to 32 formats in a document and has 
a WYSIWYG page previewer. 

Of all the applications, the word pro- 
cessor is probably the richest. In addition 
to basic editing and block functions, you 
can choose from up to nine fonts and a 
range of type styles, including bold, italic, 
and even a continuous underline. The 
word processor provides a word count and 
comes with a 100,000-word dictionary 
and a thesaurus. 

Eight-in-One’s database allows you up 
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| SOFTWARE 
LOW-END INTEGRATE! 





MA 02139; (800) 826- 
0706, (617) 494-1200. 
List Price: $59.95 
(5.25-inch disks): 
$64.95 (3.5-inch disks); $69.95 (both §.25-inch 
and 3.5-inch disks). 

Requires: 512K RAM. two floppy disk dnves or 
hard disk with 1.6MB available space, DOS 2.0 or 
later 

In Short: For the pnce, Better Wortang Eight-in- 
One has a broad array of features for mostly 
entrydevel buyers. Some of them, such as the 
WYSIWYG Preview mode and extremely large 
spreadsheet, are admirable. But other program 
elements are limited, screen design is 
unsophisticated, and integration is convoluted. 
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to 128 fields in an unlimited number of 
records. There are five choices of field 
type: character, numeric, date, logical, 
and memo. Field data can be restricted by 
logical operators—such as ‘‘more than’’ 
or ‘‘equal to’’—or by calculations using 
basic math functions. 

Each database can have three index 
fields, which you use to create one sort 
view of the records at a time. (More-pow- 
erful sorting and selection features are re- 
served for the report function.) Here you 
can do multiple field selection using logi- 
cal or mathematical criteria and do a three- 
tiered sort. But all the sorts have to be in 
the same order—either ascending or de- 
scending. 

You can save ten reports for each data- 
base. The reporting features will allow you 


Better Working Eight- 
in-One, from 
Spinnaker Software, 
lets you represent 
numbers in one of six 
graph types. After 
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to do basic customizing of fields and page 
layouts, but they won’t let you get particu- 
larly creative. 


HUGE SPREADSHEET 

There’s nothing fancy about the spread- 
sheet in Eight-in-One, except for its poten- 
tially huge size. Of course you do get to 
manipulate blocks or ranges of cells, you 
can tum recalc on or off, and you can lock 
row and column titles onto the screen. You 
can import .WKS, .WK1, .DIF, or Eight- 
in-One file types. But untranslatable for- 
mula expressions, such as AND, will re- 
sult in empty cells. 

From within the spreadsheet, you can 
produce six different graph types: bar, 
line, shaded line, pie, exploded pie, and 
scatter; these are the same types available 
in the graphics application. Clearly there 
are some important missing graph types, 
such as a combined line and bar chart, a 
stacked bar chart, and a high/low/close 
graph. You’re restricted to three data 
ranges and 150 data points as well. 

In addition to the major applications, 
Eight-in-One includes a host of desktop 
utilities. Most of them are rather simple, 
but a few, like the monthly calendar dis- 
play with a reminder feature, the address 
book, and the world clock, are useful and 
even fun. 


NO EASY INTEGRATION 

When it comes to tying all the applications 
together, it takes some awkward keyboard 
work. You can’t simply cut-and-paste 
among the database, spreadsheet, and 
word processor. And each connection re- 
quires a different technique. To get spread- 
sheet data into a word processing docu- 
ment, for example, you have to print it toa 
file and then read it in, whereas getting 
data from the database to a document re- 
quires embedding @merge statements. 

Two other weaknesses in the program 
are the lack of macros—except for com- 
munications log-ons—and the inability to 
use windows. You can have two word pro- 
cessing documents open at once, but that’s 
it. You can move back and forth to view 
the last open file in each application cate- 
gory, but you’re retumed to the top of the 
file, not the place you left off. 

Better Working Eight-in-One has some 
obvious feature and design flaws. Yet, be- 
cause of its broad functionality, it’s a good 
program for the user who wants everything 
in one package for little expense—and 
doesn't demand great things from any indi- 
vidual application. 
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Publish-It! (Timeworks) 

Pubish-It! is a full-featured desktop 
publishing tool that allows you to 
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professional looking documents 
Create text end graphics directly in 
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sources. Fast and easy touse $109. 
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Superbase 2 for Windows 
(Precision Software) 

', Superbase 2 harnesses the intuitive 
design of Microsoft Windows to make 
relational data management eesier than 
ever before Superbase 2's integral 
telecommunications, text and smage- 
handling open up valuable new 
application possibilives $163. 


Only $7.00 
Shipping - Your choice: 

Fast, dependable, overnight service - 

$7 up to 7 Ibs. Ground service 

available - $3 (same day shipping). 
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0" MicroWAREHOUSE 


Now you can win this 
with 40Mb hard drive and’¢ 8 VGA screen. It has afl 
the features of a desktop - yet fits on an airline table. 

Just enter the MICRO WAREHOUSE GREAT 
COMPUTER GIVEAWAY. Your name is automatically en- 
tered into the drawing when you order. Or just send us the 
entry coupon. 

Our helpful telephone staff ts waiting to take your call. 


able from Compaq 





I'm Kerry, calf me at: 





1- 800- 367- 7080 


(1-800-DOS-7080) 





Inquiriee: 201-370-0518 
Fax#: 201-905-5245 

Mon-Fri; 8 a.m. to 11 p.m. (E) 
Sat-Sun: 8 a.m. to 8 p.m. 


MICRO WAREHOUSE™ 
1690 Oak Street, P.O. Box 1579, 
Lakewood, N.J. 08701 

1989, Micro Warehouse inc 
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Micro Warehouse Giveaway, 1690 Oak Street, P.O. Box 1579, Lakewood, N.J. 08701 


oPMt22 
When you order by phone or mail, you are automatically entered in the drawing You can also mail 
this coupon or call our contest entry line 1-800-367-0711. (In CT cafl 852-0479.) 
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DESKTOP PUBLISHING 
& GRAPHI! 


Adobe 

Mlustrator ..... 
Streamiine .. 
Aldua 

Pegemaker 3.0 ..... 
AutoDesk 


CorelDRAW! 1.1 

Lotua 

Freelance Plus 3.0 

Matrix Software T 

Leyout 2.0 .......... 

Microgratx 

Designer 2.0 0.0.0... .seceeee id ansasoeenee 
Power Up Softwere 

Exprass PUbleher .... .....ssesssencereee 
Software Publlahi 

Harvard Graphics 2. 

PFS: First Publisher 2.1 
Timeworka 

PUDNSN-Itt ...coccsessscersrsnseersseanersesees 


Xerox 
Vantura Publiahar 2.0 ............00+ 
2-Soft 
PC Paintbrush IV Plue ............0 


LANGUAGES 


Borlend International 
Turbo C Prof. Pack .... 


Corel DRAW! 1.1 (Corel Systems) 

This powerful yet easy to use illustration 
Wwe features lightning speed, over 

precision fonts of any size, 

interactive kerning, bitmap support, 

excellent import/export support, clip art. 

macros and much more! $315. 
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The incredible 


ALR PowerFlex” 


286-based computing power...with 
built-in 386SX~ & i486 upgradability! 


MicroWAREHOUSE low price $1319. 


Featuring 1Mb RAM, 40Mb hard drive, 1.44Mb floppy drive, 
enhanced keyboard, parallel and serial ports. plus co-processor 
and EMS 4.0 support, the 12.5Mhz PowerFlex is designed to 
grow with you. ALR's proprietory technology allows immediate 
upgrade to 16Mhz with their 386SX plug-in module — available 
im MicroWAREHOUSE for just $345. 
But It doesn't end there. Coming in 1990, ALR's 1486 plug-in 
module will let you enhance your PowerFlex further, to 
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ENTERTAINMENT & 
EDUCATION 


Activielon 

Ad Lib Music Card ......... 

Ghostbusters I . r 

The Musie Studio 3. 

Tongue of the Fat Ma 

Broderbund 

New Pnnt Shop 

Where in Time ta 

Comeall (with sites) 
Spectrum (Lotus) ....... 

PCS) m MvsPertect) 

Teechware (with audio) 

Teacher in e Box-dBase IV . 


MEDIA & ACCESSORIES 


American Covare 

Mousa Mats «0... .ecoreessseeee 
BASF Dieke (box of 10) 

§ 1/4" DS/DD (360K) .........000 cece 


Curtla 

Auby Plus w/Fax & Modem 
Keneington 

Maatarpiece Plua 

Mexall Diaka (box of 10) 
3 1/2" DS/HD (1.44Mb) 
Sony (box of 10) 

3 1/2" DS/HD (1.44Mb) 
Tergue 

Laather Carrying Case. 
Nylon Cerrying Case.... 


EXPANSION & UPGRAD: 


Sirpak 208 W312 
IX) wi es 
An 


VGA Wonder 1024x768 256k ..... 
Fifth Genaration 

Logical Connection 512k ... 
Intel 

Abovabdoerd Plus 6 w/2Mb .. 
Inboard 386/PC w/1Mb 
Co-Processors 

Memory 

SIMMS & DRAM 

Paradise Sete 

VGA Plus 16... 

Video 7 

Vege VGA...... 


DRIVES 
CMS-Seagata 


20Mb ST125 XT (35ms) w/Ctrir ...279. 


40Mb ST251-1 AT (28ms) 


fomege 

Bernoulh I/44Mb Ext. .. 
Bemoulli 1/44Mb Int... 
Precom iechneteg 

3 1/2" 1.44Mb Ext( Y, 
Taac 

3 1/2" 1.44Mb AT Fh 

5 1/4" 1.2Mb Floppy Dave 


Onva.... 


54. 


285, 


109, 
89. 


become a 25Mhz i486 system (at a fraction the cost of 

many 386-based systems). Order your PowerFlex 
now and be sure that what you buy today won't 
be obsolete tomorrow. One-year limited 
warranty. Monitor and video card extra. 


PRINTERS & CARTRIDGES 


Canon 

LBP-8ill Laser ..... 
LBP-4 Laser ane 
Pacitic Data Producta 
1-2-4 Memory Bd w/ 2mg 
25 Cartndges in One! 
Pacific Paga .. 
Panesonic 

KX- P1124 Dot Matrix ... 
KX- P1191 Dot Matri 
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Wealthbullder (Reailty Tech.) 

Ease your climb to increased wealth and 
financial security with Wealthbuilder by 
Money magazine Investor advice that 
takes into account personal aims, 
tisk tolerance and ial profile Now 
bundled wih Quicken, the pair make up 
a most powerful money management, 
investment analysis tool. $149. 


MODEMS & FAX BOARDS 


Computar Paripher: 

ViVa 24 Modem Ext. 

Practical Paripharal 

Modem 2400SA Eat 

Quedrem 

JT Fax Board 4800bd Int 

Supre Corporetion 
Supremodam 2400 .............. 


Scanman Pius (Logitech) 
Logitech s Scanman Pius 


Visa and Mastercard accepted 
Your credit card will not be charged until 
tae! order ts shipped 

porate purchase orders subject to credit 
approval 
All products are covered by 120 day limited 
warranty * 
CT residents add 8% sales tax N.J residents 
add 6% sales tax 


SHIPPING 

@ Orders for In-stock items placed by 6:00 p.m. 
E} weekdays, ship overnight by Airborne 
froress. (Some rural areas require an extra 


lay) 
Shi charge $7 per order up to 7 Ibe. $1 
Doe tbs 


y 
fips ground service also available upon. 
request - $3 per order UPS orders placed by 
3.00p m (E) weekdays. ship same day. 
Actual freight charges apply tor computers, 
hard disks, Bernoulli s, lape back upe, 
(monitors and printere 
Alaska, Hawaii, outside continental US . 
APO/FPO call for information 
“Detective software replaced immediately. 
Hardware replaced or repaired at our discretion 
Hem availability and price subject to change 
without natice 
Software ls not copy protected, except where 
marked by asterisk 
We reserve the nght to timit quantities. 


CONTEST RULES 1. Entries must be recened on or 
betore 1/31/90. 2.Winnerselected In random drawing 
by attorneys for Micro Warehouse Inc, (MWH), 
whose decisions are final 3. Prize subject to 
availability MWH reservee the nght to substitute 
whoiesale cash value yp fo $5000 4 Winner 
responsible for taxes §.Odds of winning depend on 
Humber of entries 6. MWH will announce the winner 
on or around 2/28/90 Winner wil be notiied by 
mail Dates subject to change at the discretion of 
MWH It unable to contact any winner, an alternate 
will be selected by random drawing 7 Contest is 
open to US residents, except where prohibited by 
law Employees of MWH and supplers not eligible 
8, Prize - one Compeq SLT 286 w/640K and 
40Mb Hard Orive 


INPUT DEVICES 


CH Producte 

Trackball RollerMouse .. 
Kenalngton 

Expert Mouee PS/2, ..... esses 
Logitech 

Logitech Scanman Plus ..... 
Serias 9 Mousa (b/s/PS2) .. 
Microaoft (New) 

Mouse w/Wndws & Paint(bus/ser) 131, 
MicroS; 

FastTRAP (bus/ser) 

PC Trac (bus/ser) .. 

Microtek Lab 

Scanner MSF-300G 

The Complete PC 

Halt-Pege Scannar 400dpi 


MONITORS 


Goldatar 
14” Analog VGA 
NEC 


Multisync GS2A .. 
Panaaonic 
Panasyne C1391 ..... 


Zenith 
ZCM 1490 14” Flat Screan ......... 
CAD SOFTWARE 


American Smell Buelneee Co. 
Dasign CAD 3D 2.1 

Genaric Sottware 

Genenc CAOD LvI.3 w/Dot Piot ... 
MathSoft 

MathCAD 25... 








DeskMate 


Ne 


It’s clear by just flipping through the man- 
ual that Tandy Corp.’s $99.95 DeskMate 
is targeted mostly at the home market. The 
manual has a magazine-style layout and is 
illustrated with watercolor drawings. 
Nearly every application example revolves 
around home or social activities. 

The screens in DeskMate also seem de- 
signed to appeal to the home user. The ad- 
dress book and phone list screens have in- 
put forms that look like loose-leaf pages in 
a bound book. The inventory database in 
the Filer program has a record form shaped 
like a tabbed index card. All the screens 
use bright primary colors and have borders 
and backdrops that appear textured. Menu 
buttons have pen-and-ink-style shading to 
give them a three-dimensional look, and 
they seem to push in when you use them. 

The buttons on the main menu lead you 
to nearly 20 programs and tools that are 
well suited for home applications. Besides 
the word processor, spreadsheet, data- 
base, and communications modules, you 
get an address book, phone list, calendar, 


SUITABILITY TO TASK 
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memo pad, to-do list, drawing program, 
and more. 

You even get a computerized version of 
Hangman—all in all, quite an offering for 
the program’s price. 

What DeskMate gives you in breadth of 
features, however, it takes away in power. 
The spreadsheet is limited to 99 rows by 99 
columns and has only 16 functions. A da- 
tabase record can’t have more than 20 
fields. The word processor has only bok 
and underline type styles, won’t do more 
than double-line spacing, and can’t set tab 
stops. 

Despite its weaknesses, the word pro- 
cessor may actually be DeskMate’s best 
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application. It has a fairly complete set of 
block move and edit features, margins that 
you can adjust as frequently as you like, 
search-and-replace, headers and footers, 
and a spelling checker. Also, you get to see 
bold and underlined text on the screen, as 
well as pictures from the draw application. 

The word processor’s features make it 
fine for letter writing, memos, and simple 
reports. If it had fuller line justification, a 
more complete set of type styles, the abili- 
ty to set tab stops, and better line-spacing 
options, the module would be more useful 
to users whose needs have outgrown the 
beginner stage. 


TWO-FACE DATABASE 

DeskMate’s database facilities are split be- 
tween two programs: Filer and Formset. 
You add and view records in Filer and set 
up database forms in Formset. 

When you create a database, you can 
put record fields wherever you like on the 
form, these fields must be defined for char- 
acter or number data. They don’t need fur- 
ther definition, but you can add format 
symbols, like the dollar sign, commas, a 
decimal point, or the percentage sign. 

One of the nice things about DeskMate 
is the ability 10 pull pictures from the draw 
program into Formset. This lets you design 
special-looking formats, such as a file 
card, and include clip art or adrawing. The 
draw function also lets you enter title text 
in Roman, Modem, or System type fonts. 
In addition, you have a choice of three 
character sizes. 

Records are added to a database in 
Filer. You can’t import files—not even 
ASCII files—so all your database records 
have to be entered from scratch. This is 


Tandy Corp.'s 
DeskMate allows you 

1 tosearch a database 
using logical operators. 
Here, a search has 
been set up to find all 
records where an 
employee's salary is 
greater than or equal to 
$25,000. A search can 
have multiple 

critena as well. 


quite a drawback if you already have data- 
base records in another program and want 
to transfer them over to DeskMate. 

You can sort records by any number of 
fields at once—although only in ascending 
order. Searches can have multiple-field 
criteria using logical operators. To be se- 
lected, a record has to fit all the criteria. 

All in all, the database functionality is 
limited. You can’t get calculated fields, 
merge databases together, verify data en- 
tries, or create reports. 


FEW FORMULA FUNCTIONS 
The spreadsheet application in DeskMate 


_ is similarly limited. Besides its small ca- 


pacity, it offers few formula functions. 
Missing are the functions that do future 
value, lookup, IF, internal rate of retum, 
het present value, true/false, and variance. 

Other holes in the spreadsheet include 






Version 3.3.1 

Tandy Corp., 1800 One 

Tandy Centar, Fort 

Worth, TX 76102; (817) 
3700. 


List Price: $99 95 
Requires: 384K RAM 
(ROM-based machine) 
of 512K RAM (640K RAM recom- 

mended), graphics adapter. DOS 2.11 or later 

In Short: Sporting the most applicatons and 
desktop tools of any low-end product, DeskMate 
also offers graphically onented screen design 
and a partial WYSIWYG display But general 
Iimitations in functionality render it most suited 
for personal home use, for example, the 
spreadsheet has only 99 rows by 99 columns. 
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(Products listed in ascending price order) 


The Jollowing commentary anelyzes some of 
the terms and phrases in this table of 
features; it also includes comments about 
releted traits thet all of the packages hava in 
common. The phrases in bold type are listed 
in the same order as in the left-hand column 
of the table. 


GENERAL FEATURES 

Can creata ahell for other applicationa A 
yes answer indicates that the package lets 
you add an outside application as a mein- 
menu entry and launch into that epplication 
from the main menu. 


Maximum number ol active windowa 
Indicates how many displey regions can be 
opened and kept ective in memory simul- 
taneously. Tandy'’s DeskMate must be used in 
its task-switching mode to heve two files open 
at the sama time. 


Maximum number of active applicationa 
indicafes how many separate program 
modules can be opened simultaneously. 
Modules include word processing, database, 
spreadsheet, communications, and graphics. 
Tandy’s DeskMate must be in its task- 
switching mode to run two applicafions 
simultaneously. 


Uaea place markers while moving among 
applicationa Some programs let you keep 
the cursor in place within a file, even when 
you leave the file end later return. Again, 
DeskMete ellows the use ol plece markers 
only in its tesk-switching mode. 


File hendling All of the packages let you 
copy and deleta files. All provide some kind ol 
drop-to-DOS function, and each one can 
supply e directory of filenames. 


Device aupport All of the packages support 
the common display adapters-CGA, EGA. 
VGA, and Hercules—except that PAO Steff 
does not support VGA. All ol the packages 
support a vanety of dot metrix printers end the 
HP LaserJet II. 


WORD PROCESSOR 

None of these peckages can create 
documents with multiple columns. Each one 
supports a single. built-in typeface, available 
in a number of fonts such as itelic and bold. 


Holda all pagea In memory If the entire 
document 's held in active RAM, the docu- 
ment ts limited to the amount of available 
memory. Some packages spool excess pages 
to disk Instead. 


PC MAGAZINE DECEMBER 26, 1989 


Allowa multiple documente open aimul- 
taneously Each yes answer is followed by fhe 
number of word processing display regions thef 
can be open in active memory af one fime. 


Keepa paragrapha on alngle paga Some 
peckages ellow you to ensure that a paragraph 
1g never split across two pages. This capability 
cen be structured to prevent widows and 
orphans. In this confext, the lirst line of a pera- 
graph ts called an orphan if it appears alone at 
the bottom of a page. A widows a paragraph's 
last line appeering alone et the top of a page. 


Taba All of the packages reviewed provide 
standard (left) tab stops. The word aif indicates 
that a package can also create center tabs 
{around which text is cenfered), nght tabs (with 
fext moving left from each tab), end decimal tabs 
(where columns of numbers can be aligned). 


Maximum screen linea Jor displaying 
document indicates the number of lines 
available in the work aree with the normal 
display mode selected. Microsoft Works also 
Supports enhanced (43- or 50-line) displays. 


WYSIWYG There are varying degrees of 
WYSIWYG ("What You See Is What You Get”), 
which implies that the displey screen metches. 
the printed output. A yes enswer indicates fhet 
the program cen display (either In a preview 
mode or during editing) true on-screen fonts, 
pagination, headers and footers, margins, and 
line spacing. If the answer is partial, the program 
can displey most but not all of these attnbutes. 


Block commande All of the packages can treat 
a defined block of fext as a unit for delefing and 
undeleting. With the exception of PRO Staff, 
they can all save e block of text as a separate 
text file end move or copy a block to enother 
existing file. 


Dlrect data exchange means fhaf the program 
can move data between its various modules 
without any intermediary file conversion or 
export step. 


Hyphenation means that the program can 
autometically hyphenate words at ends of lines, 
using either e built-in dictlonary or e hyphenation 
algorithm. 


Corporata and prolassional featuraa All 
ol fhe packages can perform mail-merge 
activities; none can create an indexed document. 


Template documents are specie! files 
confaining format settings that can be applied to 
text, 


Document summary indicefes that fhe 
program can produce a profile of each 
document, including the author’s neme, the 
date of creation, e description, end often the 
revision number. Since AiphaWorks uses its 
detabase as a full-fledged word processor, it 
can maintain a document summary. 


DATABASE 

Maximum field elze indicates the 
permissible number of characters in an 
alphanumanic field. 


Maximum number of records per data file 
The maximum size ofa deta file is based on 
@ program’s fixed limitetion or on the 
maximum number of average-size records. 


Peinting is the ability to place e tield 
anywhere on the screen to create a data 
entry form. 


Automatic fleld-name placamant meens 
thet the program eutomatically puts the 
specified detabase fields in fixed positions on 
the screen. 


Data lield types All packages reviewed 
support cherecter and numenc fields. 


All occurrences All of the peckages can 

search for the first occurrence of a specified 
string, but only some of them can search the 
dafabase tor every occurrence of thaf string. 


Can paint screen for report meens that the 
package lets you design e free-form printed 
report by placing database fields where you 
choose. 


SPREADSHEET 

Named ranges A yes answer means that a 
region of the spreadsheet can be stored and 
given a single plain-English name. Such 
names can be used in place of the conven- 
fionel call references in formulas, functions, 
and commands. 


Split windowa A yes answer means that 
you can partition the spreedsheet vertically or 
horizontally so that you can work with at least 
two distinct areas of spreadsheet data 
independently. 


Fila Import and export All peckeges 
support ASCII import; none support Microsoft 
Excel's .XLS format. 





Number of functions Because each 
package uses its own schemes for classifying 
spreadsheet functions, we provide s total 
count of evellable functions (not including 
operators such as +, -, °, and /). All of the 
packages support mathematical, trigono- 
metric, and statistical functions, but they differ 
in their support of logical, financial, and date 
functions. If you need particular functions, be 
sure to check before making e purchase. 


Printing All of the packages can print 
spreadsheets larger than 80 columns wide. 
None can creats shaded areas or boxes 
within e spreadsheet. 


GRAPHICS 

Bullt Into spreadeheet A yes answer 
means that the program can take spread- 
sheet data and convert it into a graph from 
within the spreadsheet module (as does 
Lotus 1-2-3, Version 2.0). 


Stsndsione moduls A yes answer means 
that the graphics component is not a subset 
of the spreedsheet component. The graphics 
component ts a standalone module with either 
charting or drawing capabilities (drawing 
capabilities would include lines, boxes, 
ellipses, end so on). 


PRO Statt 
List pnee $59.85 
GENERAL FEATURES 
Total disk space used by installed 300K-800K 
package 
Shipped with 5.25-inch or 5.25-inch 
3.5-inch disks 
Number of 5.25-inch/3.5-ineh disks S/not available 


Can create shell for other applications @ 


Network version available im 
(number of users) 


Command strategy: 
Lotus-styie menus Qa 
Command lino u 
Key combinations Qa 
Can be automated through macros 
Windowing capabilities: 
Maximum number of 1 
actve windows 


(SEditor’s Choice B—Yes G—No 
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Dynamic links to spreadsheet are active, 
logical connections from the rege ett 's data 
file to the graphics. If the spreadsheet dat 

changes, the graph will automatically tabatt that 
change. 


Fite import snd export None of these 
packages can import or export graphics from 
other standard file formats. Because Better 
Working Eight-in-One's native format is .PCX, 
it will work with other .PCX files. PFS:First 
Choice can exchenge deta with other Softwere 
Publishing Corp. programs: Harvard Graphics, 
PFS.First Publisher, and PFS:Professional 
White. 


Chart typea Horizontel- end vertical-bar-chart 
support may include variations like cumulative 
bar charts and stacked bar charts. Pie charts 
may include exploded pie charts. 


Drawing tools provide the ability to create 
graphics primitives like lines, boxes, sllipses, 
and polygons. 


Graphics manipulstion meens thet you can 


modify an image using commands such as size, 
rotste, flip, duplicate, overlay, end zoom. 


Pe 


Better Working Microsoft 

Eight-in-One DeskMate Works 

$59.95 ($64.95 $99.95 $149.00 

for 3.5-inch disks) 

1.6MB 2MB 1.1MB 

Both (for $69.95) Both Either 

§3 7/4 (in ald 
ROM-based PC) 

ga a a 

a @ (2 with AS-232, @ (One user 
32 with Tandy- minimum) 
Link, 100 with 
3Com 3Plus) 

a a a 

a a Q 

a oe a 

@ (Communications 0 a 

only) 


2 (Word processor 2 
only) 


COMMUNICATIONS 

Automatic log-on script creation All of the 
programs that have communications modules 
can create an automated procedure for 
logging onto another computer or service. 


Transmission rates All of the packages 
with communications modules support the 
common transmission rates of 300, 1,200, 
2,400, and 9,600 bits per second. Better 
Working Eight-in-One, however, supports 
only 9,600 bps in a direct machine-to- 
machins mode. 


Hayes extsnded command eet All of the 


packages support the Hayes standard 
command set for modems. 


Fite transfer protocols None of the 
programs support any type of CompuServs 
protocol or Modem 7 protocol. 


Integrated 7 
PFS.:First Choice AlphaWorks Advanced 
$159.00 $195.00 $199.00 
1.3MB 1MB 2MB 
Either Both Either 
4/2 5/3 6/3 
a Q a 
@(5) a a 
ga a a 
a u u 
vl] a a 
a a | 
1 2 4 
CONTINUES 
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Seieed:- See. ... PRO Sear __ Eight One, eye Deck Mats og cWorks PFS:Firet Choice AlphaWorke = Advanced 
Maximum number of active 1 1 2 4 1 4 4 
applications 
Uses place markers while moving 2 Q a t ] t td] a 
among apphcatons 

File handling: 

Can rename files a s a a a a c 
Makes automatic backups rT] u a a a a a 

File access security a a a Qa a Qa @ (Spread- 

sheet only) 

Device support: 

Mouse Q a a a L a a 
Plotters Q QO QO B B Q B 
Printers 
PostScript u a Q a QO (Graphics a 
only) 
Color a | a B BS a BS 
Desktop accessories: 
Calendar = BS a i] i) a ao 
Phone directory a r r a) 4 a a 
Date book al a | (For alarm al io) ro | 
only) 
Calculator al BS | a B is) a 
Alarm al a | B ad a db 
Other None Label maker, Notepad, Phone dialer None Phone dialer None 
Notepad, to-do to-do list 
list, world clock 

Help: 

On-line tutonal 4 4 La) a) al u a 
Disk or panted tutonal al a ] a i] t 8 
Quick reference card B a al a a | ay 

WORD PROCESSOR 

General features: 

Maximum size of document 600K Limited by RAM 50K Limited by disk 64K 64K Limited by 
capacily RAM 

Holds ali pages in memory a | tt ro | a tt Lt 

Allows multiple documents open =U (2) a (8) Qa m(9) a 

simultaneously (number) 

Text formetting: 

Vanable page length within B B B | BS a Q 
document 
Veriable line spacing within Z a La) Z a a a 
document 
Keeps paragraphs on single pege + mi(Widow/orphan a | Q a Qa 
control) 
Creates headers and footers a a a B | oo 
Tabs All Left only Left only All Left only Left only Lett only 
Bullets a Q a a L ] a Qa 

Screen displays: ca 
Maximum screen lines tor 22 ai 21 20 20 25 20 
displaying document 
WYSIWYG a a @ (Partial) . a a a 
Graphics displayed a . . . a fa] a 

___ Displays on-screen ruler a “eee i _.. Optional Optional a a) 

[Editors Choice ™@—Yes O—No 

CONTINUES 
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After centuries of practice, 
mankind perfects engineering 
: MathCAD. 


calculations 












ee! 
—— ae 
Announcing MathCAD2.5:| 3 = | 
The Dawn of a New Age. ee 
What the historians will call it, 
only time will tell. 
Perhaps the Century of Speed, or 


the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, | _ 
the only math package that looks : 
and works the way you think. 





RY, 
re ,] 





MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
document interface™ lets you enter 











U.K.; Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9768. 
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| equations and formulas, as well as 
| exponentials, differentials, cubic 


\ 
“4. including electrical, industrial, and 
} mechanical engineers, physicists, 


| equations is pure simplicity! 













equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 


splines, FFTs and matrices. 
No matter what kind of math you 
do, MathCAD 2.5 hasa solution 
for you. In fact, it’s used by over 
, 60,000 engincers and scientists, 


biologists, and economists. j— 

But don’t take our word 
for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greck letters into 


Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
6176577-1017). 


Available for IBM* compatibles 
and Macintosh computers. 


TM and ® sgmify manufacturer's trademark or 
manufacturer's regystered trademark respectively. 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, MA 02139) 
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_PFS! 
Line number a t a a a a a 
Column number a a a a a a a 
Filename Qa a a a a a a 
Current drive and path a a a Q a t a 
Text entry and editing: 
Block commands a a a a a a a 
Maximum size of block 2,000 characiers LimitedbyRAM  LimitedbyRAM Limited by disk 64K 64K Limited by 
See Ae ee ae mmr ace! IS RSS = ees oe eee 
Works forward and backward a a a wt a a 
Performs global replace C a ua r 1 a a 
Uses wildcards a L a a a a u 
Performs case-sensitive a a a a a a a 
search 
Direct data exchange: 
To and from spreadsheet yu [| a a a a a 
To and from database @ (From only) a a a a a u 
To and from graphics N/AS a a (From only) a a a 
won oe ee i a eS 2 
OCA a a a a a a a 
Microsoft Word 4 a a a a a a 
WordPerfect 4 | a a a a a 
WordStar a a =] J a a a 
MultiMate a 4 a 4 a =) 4 
Other a a a RTF (Rich Text + PFS:Professional J J 
Format) Wate , ATF, 
LO Me el ee ee ra Wang PC 
“Tools: 
Word count a a a a 4 a a 
Speli-checking: 
Number of words in dictionary 26,000 100,000 90,000 100,000 75,000 100,000 80,000 
Spell-checks single word a a a a a a a 
Spell-checks defined block = 4 a a | r] a a 
Hyphenation a r 4 a a a a 
resaurus son tS ry] Optional ($2995) @ a . . 
” Corporate and professional features: 
Footnotes end endnotes a a a a @ (Endnotes only) 4 a a 
onl 
Table of contents a a a a 
Outhning a a) a a 
Template documents a a a a 
a a a a 
a u @ (Using a 
database) 
Ld see a . oe > eesmm 8 ee 
21,504 254 60 
40 128 20 256 4,000 128 40 
Limited by disk —_ Limited by disk 30,000 4,096 64K Limited by diek Limited by disk 
ney, Senacty er eee aecanacey. capacity 
N/A*—Not applicabie: PRO Staff does not have graphics and communications modules. 
CONTINUES 
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PRO Statf 
Maximum number of open data files 1 
Record creation: 
Painting : 


Automatic field-name placement 2 
Data field types: 


Currency i] 
Date a 
__ Boolean, 4 
Direct data exchange: 
To and trom spreadsheet module a 
To and trom word processor @ (To only) 
Data import and export: 
From and to .DIF @ (To only) 
From and to ASCII Q 
Data manipulation: 
Maximum number of Indexed fields 20 
Data files can be joined a 
Sorting: 
Sorts on any field a 
Sorts in ascending or Ascending 
descending order 
Search parameters: 
All occurrences a 
Index field only a 


Multiple fields (maximum number) = (12) 


Witdcard or string segment Qa 
Mathematical and statistical functions a 
Report generation: 
Can paint screen for report (in word- 
processor) 
Mailing labe!s r 
SPREADSHEET 
Spreadsheet size (rows x columns) 256 x 256 
Worksheet features: 
Named ranges Qa 
Maximum number ot 1 
open spreadsheets 
Split windows Q 
Hidden columns a 
Cell protection a 
=i Merge Spreadsheets a 
Direct data exchange: 
To and from database a 
To and from graphics Q 
File import and export: 
From and to .WiK1 a 
From and to .WKS a 
From and to .DIF a 


[3Editor’s Choices m-Yes O—No 


W/A'—Not applicable: the product does not index fields. 
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Better Working 
Elght-in-One 


1 


a 
4 


(Indexed fields 
onty) 
Ascending 


uo 


32,768 x 10,000 


MBecece oo 


DeskMate 
1 


ct 


Ascending 


rT] 
zm) 
HAAll) 


99x99 


a Meee = 


L 


u 


CT] 
a 
m(Al) 


4 


4,096 x 256 


Wi(To only) 


rT] 
a 
mal) 


| 


1,024 x 768 


Ovtko ~ce 


(indexed fields 
only) 


Both 


a 
3 


Wi (254-byte 
dumnit) 


a 


8,096 x 256 


BOLE on 


Integreted 7 
Advanced 


8,192 x 256 


@ (Native format) — 


@ (From only) 
a 


CONTINUES 
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f landscape . 
. defined range a 
cs 
to spreadsheet NA 
dalone madule NAS 
.a exchange: 
To and from database WAS a a 
To and from word processor WAS a a 
To and from spreadsheet WA a a 
Dynemic links to spreadsheet N/A® u w 
File import end export 
From and to .WK1 NWA’ 2 2 
From and to .WKS WA’ - a 
From and to .DIF NYA® a a 
From and to ASCII WA’ a u 
Chart types: 
Text WA’ a = 
Tables WA’ a a 
Vertical bar (column) NWA* t ] J 
Horizontal bar NAS a 4 
Pie NWA’ a a) 
Line NAY B a 
Area WA’  ] a 
3D NAY a a 
Other WA® Scatter None 
Chart capabilities: 
Automatic legends NAS a a 
Combinetion charts WA* a a 
Multiple y-axes. NAY a a 
Drawing tools NAY a . 
Graphics manipulation NA’ a a 
COMMUNICATIONS : 
Automatic log-on script creation 4 WAS a a 
Autometic redial NAS Q a 
Unattended file transmission NWA’ Qa a 
Modem support: 
Transmission rates NAY All All 
Heyes extended command set WA® Qa Qa 
File transter protocols: i iG 
Kermit WA* Q a 
‘One form of Xmodem WAY a a 
One form of Ymoden NA® a a 


[j—Editor's Choice M—Yes G—No 
N/A*-—Not apphcable: PRO Staff does not have graphics and communications modules. 


(To only) 
8 (From only) 
B 


Stu 


uLEeSs Seer ee eer 
Ed 
1 
& 


co 


All 


ac 








B B a 
t a a 
a B a 
B a a =m 
a (Native B 

format) 
a @ From only a 
a B a 
. . a 
B a a 
a a =] 
a a a 
a a a 
a B a 
B B a 
B a a 
d a I 
Curva, high-low- None Scatter 
close, scatter, 
trend 
B B a 
B a B 
a a a 
| a a 
a a a e 
2 2 a ald 
a a a 
a a a 
All All All 
B B a 
a a Qa 
B B a 
a a Q 

ENOS 
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the inability to import anything but straight 
ASCII files, the small number of numeric 
formats, the inability to sort by row or col- 
umn, and the lack of graphics. You also 
can't export spreadsheet data to the word 
processor. 

Tandy Corp. is trying to fix its spread- 
sheet problems by offering a scaled-down 
version of Lotus /-2-3 that runs in the sepa- 
rately sold DeskMate environment. It is 
due for release in the fourth quarter of this 
year; however, it will have a retail price of 
$219.95, more than twice the price of 
DeskMate. 

When it comes to tying the applications 
together, DeskMate does some things well 
and others poorly. If you want to transfer 
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data from the database into a word process- 
ing document, you'll have to go one field 
at a time (or else rekey your data into the 
address book). This makes cutting-and- 
pasting useless for data interchange. You 
can print a record to a file and then merge it 
into a document, but it comes up with 
some strange symbols, and fields are offset 
from labels. 

Although DeskMate has coarse integra- 
tion and is short on power, it has some nice 
features. If what you want to do isn’t com- 
plex, doesn't require extensive formatting 
abilities, and is limited in scope, then this 
program is worth its $99.95 price. 


Q&A: The Answer for Many 


by Catherine D. Miller 

Try to guess the name of the quintes- 
sential flat-file database, and you'll 
probably come up with Q&A. Yet data- 
base functions are only part of the $349 
program’s charm: the word processor 
included is so good that maker Syman- 
tec introduced an enhanced version of it 
as a standalone package, Q&A Write. 
This quickly became the de facto stan- 
dard among low-cost executive word 
processing packages. 

Although features in both of Q&A’s 
applications are plentiful, power and 
ease-of-use are happily conjoined in a 
smoothly integrated package. 

Q&A 3.0 operates under an attrac- 
tive DOS shell that supports six 
other programs on Q&A's main 
menu, allowing you to use oth- 
er programs without leaving 
Q&A. Although Q&A lacks 
communications and spread- 
sheet modules, it provides 
hooks to send faxes via the Intel 
Connection CoProcessor board 
and to include whole or partial 
spreadsheets from Lotus 1-2-3, 
Release 2.01, in your database 
and word processing files. You 
can send faxes in the fore- 
ground or in the background 
while you continue working. 

Import and export utilities 
let you work with data from 
many programs. Q&A supports 
import of .DIF, ASCII, and 
fixed-ASCII formats, and ex- 
port to programs accepting 
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.DIF, ASCH, fixed-ASCII, and .DBF 
formats. You can also import, rotate, 
and size Lotus .PIC graphics at print 
time. 


FILE MODULE 

The File module is the heart of O&A. 
Sixteen million records per data file, 
1,678 alphanumeric characters per 
field, 115 fields indexed simultaneous- 
ly, and forms spanning ten screens and 
containing 2,182 fields are a few of 
Q&A’s impressive statistics. 

You can join data files and sort any 
field in descending or ascending order. 
Data field types include character, nu- 
meric, currency, keyword, date, hours, 


Dems factor 


City 
Class if ication 


teal 
Lligible 
feeleation 





The tight integration of its word processing and database 
modules makes Symantec's Q&A the ideal program for mait- 
merge. While creating a document, you choose the fields to 
include in the document from your selected database file. 


Integrated q Advanced 


The spreadsheet application is listed first 
on Integrated 7 Advanced’s main menu. 
This is no accident: Mosaic Software has 
specialized in spreadsheet and graphics 
programs, and it shows in the company’s 
integrated products. The spreadsheet here 
is excellent. Its extensive set of numerical 
functions can make numbers seem to 
dance across the cells. And the nine graph 
types let you portray those numbers in a 
rich assortment of bars, lines, and pie 
slices. 

The $199 program also has a natural, 


and Boolean; financial, statistical, and 
text/string functions are included in 
Q&A’s programming language. 

Another bonus is that you don’t need 
to learn a complicated query language 
to ask questions about your databases. 
Q&A’s Intelligent Assistant allows you 
to query your databases in a language 
you already understand: English. The 
Intelligent Assistant has a basic vocab- 
ulary straight out of the box, but you 
can teach it words it doesn’t know. In 
fact, you can teach your Intelligent As- 
sistant to look at your database files the 
way you do. 

Although the database portion of 
Q&A is basically flat-file, it does have 
some relational features. While 
you are working with a data- 
base, external Lookup com- 
mands let you retrieve data 
from secondary databases and 
include it in the current data- 
base. 

Reports are created from a 
Report menu, allowing you to 
save report formats. You can 
include information from sev- 
eral databases in a single report, 
with 50 columns and a maxi- 
mum report width of 1,000 
characters. Q&A even allows 
you to use information in one 
column to calculate that of an- 
other column. 


THE WRITE FEATURES 
Q&A’s Write module has near- 
ly all the features you'll need to 


almost childlike approach to transferring 
data. With just a couple of keystrokes, you 
can open a window from one application 
within another and just pull the data over. 

The strengths of Integrated 7 Ad- 
vanced, however, only amplify the disap- 
pointing nature of the program’s other ele- 
ments. You have almost no control over 
the form of a database record, and the 
word processor is no bargain. Given these 
weaknesses, it’s difficult to understand the 
product's price tag. 


FAMILIAR LOOK 

The program’s spreadsheet module looks 
almost exactly like Lotus 1-2-3, Version 2. 
In fact the main menu, also invoked by 


create great-looking documents. Multi- 
line headers and footers, variable line 
spacing, line drawing to create borders 
and boxes, a 100,000-word dictionary 
to spell-check your documents, eight 
columns per page, powerful search- 
and-replace functions, a strikeover op- 
tion, and soft hyphenation are just a few 
of @&A’s advanced document-creation 
features. Character enhancements in- 
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clude italic, bold, underlining, super- 
script, and subscript. What’s missing? 
Multiple windows, indexing, table of 
contents generation, outlining, and 
footnotes. You’re also limited to work- 
ing with only one document at a time. 
Because an open document is held 
in memory—up to 80 pages—editing 
functions are performed quickly. To 
create professional-looking docu- 
ments, you can include nine fonts per 
document, and Q&A offers laser printer 
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and PostScript support. 

Creating form letters is a simple 
matter with Q&A's powerful mail- 
merge capabilities. While you’ re creat- 
ing a form letter, Alt-F7 will activate 
Q&A’s mail-merge feature. Choose 
from a list of databases or type in the 
name of one. Then position your cursor 
at the point where you want to include 
the field data. Your next step is to type 
in the name of the field or choose the 
field from a list of those in the database 
you've selected. As you update the da- 
tabase, the changes are reflected in your 
merge document. 

To create mailing labels for letters, 
simply choose the Mailing Label option 
from the Write menu. Choose from a 
list of standard Avery and pin-feed 
mailing labels, then select a Q&A data- 
base file from which to extract the mail- 
ing label data. Although default fields 
of first name, last name, address, city, 
state, and ZIP code are given, you can 
add, delete, or change the fields to 
match the database. A keystroke com- 
bination gives you a list of fields in the 
database. 

You can create macros from within 
a Write document, a file, a report spec, 
or the Intelligent Assistant. You can 
also create macros that span several 
program modules. Macros aren't auto- 
matically saved to disk, so you must re- 
member to save them. 

Q&A’s Network Pack ($299) allows 
three additional users to share a copy of 
Q&A ona network. Five levels of pass- 
word protection, administrative rights, 





pressing the slash key, offers exactly the 
same choices. But Mosaic has improved 
the screen design a bit by arranging the 
menu choices in a pop-up box rather than 
stringing them out across the top of the 
screen. 

The second and even third layers of 
menus and commands in the spreadsheet 
are also very close to what you find in 
1-2-3. One of the rare differences is the ex- 
tra Translate command on the File menu. 
This is used to convert worksheets in Inte- 
grated 7 Advanced’s native format—with 
a .WKU extension—into /-2-3's .WKS or 
.WK1, .DIF, or TWIN-1 formats. 

Although Integrated 7 has its own for- 
mat, it will retrieve and read .WKS and 


and record locking ensure data security. 
DOS and OS/2 (Q&A OS/2 carries the 
same list price of $349) users can even 
share data with no additional setup. In 
fact, you can assign access rights when 
using a single copy of O&A. 

A well-designed interface, two le- 
vels—aser-customized and system—of 
context-sensitive help, and excellent 
documentation are boons to beginners 
and experts alike. If you're a resolute 
1-2-3 user and are looking to expand to 
a teal database and word processor, or 
if you’re an infrequent spreadsheet user 
desiring the best database-and-word- 
processor combination around, Q&A 
can’t be beat. a 






Com. 
10201 Torre Ave, | 


Cupertino, CA 
95014, (408) 253- 
9600. 


Ust Price: $349 
Requires: 512K 
RAM (640K 
recommended: 640K required for network 
use), two disk dives, DOS 2.0 or later 

in Short: Combining first-class word 
processor and flat-file database modules, 
Q&A 1s ideal for people whose integrated 
needs lie with these two applications and 
who prefer to use Lotus 1-2-3 for their 
spreadsheet data. Strong hinks to 7-2-3 let 
spreadsheet users easily integrate their 
spreadsheet informaton into both Write and 
File modules ot O&A. 
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integrated 7 
Advanced, from 
Mosaic Software, lets 
you transfer data 
among some of its 
applications by 
opening a window, 
marking data, and then 
pulling it over. 

Right, a range of at 

cells from the 
spreadsheet is about to 
be merged into a word 
processing document. 
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-WK| files without a moment's hesitation 
and without dropping any of the formulas. 

The differences between this spread- 
sheet and /-2-3 show Integrated 7 to come 
out ahead. For one thing, the information 
line explaining menu selections is much 
clearer in Integrated 7's spreadsheet than 
in /-2-3. Integrated 7 Advanced offers two 
more data ranges for its graphs and five 
more graph types: pie/bar combination 
graph, 3-D pie chart, horizontal bar graph, 
3-D bar graph, and text chart. 

The spreadsheet has many other extras 
as well. You can protect cells, hide col- 
umns or ranges, split the screen horizontal- 
ly and vertically, and use macros. 


DATABASE WOES 
Integrated 7 Advanced’s database is little 
more than a spreadsheet in database's 







Ust Price: $199. 
Requires: 512K RAM, . 
two floppy disk dnves or hard disk 
with 2MB available space, DOS 2.0 or later 

In Short: integrated 7 Advanced has an 
excellent, Lotus 1-2-3-ike spreadsheet 
application. The program's graphics features and 
windows-onented integrstion are exemplary, but 
the database is restnchve tt won'tlet you import 
data directly, ties your hands in design, and has 
ho intemal reporting. The word processor is 
conventional. 
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clothing. You can’t even import data di- 
tectly—it has to come through the spread- 
sheet, which is a cumbersome process at 
best. 

Another problem with the database is 
the lack of control it gives you over the 
record layout. You name and define 
fields on a template. The program places 
those fields flush-left down the screen, 
with one line of space between every two 
fields—and that’s it. You can’t change this 
layout in any way. 

Each record can have up to 40 fields. 
You specify the length of the field, the data 
type (character, whole number, real num- 
ber), and date. You can also indicate 
whether or not it’s an index and whether 
it’s to be protected. You can’t refine the 
field definitions, add comments, or enter 
titles. 

After you’ve added records, the data- 
base functionality gets better. You can se- 
lect and display records using complex cri- 
teria statements. These statements are 
composed of field names, logical opera- 
tors such as ‘‘less than’’ or ‘‘not equal to,”” 
and Boolean AND and OR operators. Se- 
lections can be based on criteria for a num- 
ber of fields at once. 


UNDISTINGUISHED WP 
The word processor in Integrated 7 Ad- 
vanced is undistinguished. Although you 
can easily format a document by changing 
the margins and setting the justification 
freely, you can’t vary the line spacing or 
page length. In addition, you can't gener- 
ate superscript or subscript—there’s only 
one system font. 

The package’s spell checker is about 20 
percent smaller than current standards, and 


the thesaurus is weak as well, offering you 
only a limited number of synonyms. 

One of the nicest features in Integrated 
7 Advanced, however, is the ease with 
which you can move data around. Be- 
tween the word processor and the spread- 
sheet—and the database and the spread- 
sheet—you can transfer data by reaching 
through a window and grabbing it. This is 
one of the most pragmatic approaches to 
data transfer of any low-end integrated 
program. Of course you can also combine 
whole documents or spreadsheets. 

The integration of the database with the 
word processor isn’t quite as good. You 
can merge fields into a document, but only 
as you print a document that has the appro- 
priate field names. Almost the same ap- 
proach is taken to get a graph into a docu- 
ment. You place a graph file name in your 
document and the graph is printed in that 
spot, but you can’t see it on the screen. 

Although the name Integrated 7 Ad- 
vanced is intended to play up the range of 
applications in this program, only the 
spreadsheet and graphics applications 
stand out from the pack. Of the other five, 
two—datamail and terminal emula- 
tion—are hardly independent. And the da- 
tabase, word processor, and communica- 
tions applications are almost too basic to 
be touted in a product title. Especially 
since this is the most costly of all the low- 
end integrated products reviewed. 








Microsoft Works is a sophisticated, ex- 
tremely well integrated set of applications 
that includes a particularly good word pro- 
cessor. You can format characters, lines, 
and paragraphs with great creativity and 
see the results in near-WYSIWYG preci- 
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R&R heips you create reports like these quickly, without programming, 
directly from dBASE and Lotus databases. Develop reports for turnkey 
systems. Prepare ad hoc and custom reports. Print In any layout, from 
columnar listings and mailing labels to preprinted forms and form letters. 

Lotus-like menus, WYSIWYG screen-painting, and HELP system make Kt 
easy to iearn R&R. Pertorm calculations as needed, Including subtotals and 
totals. Sort and group records in any order. Select records with plain-Engilsh 
query. Save time with automatic TRIM, word-wrap, justification, currency, and 
date formats. Improve appearance with bold, /falics, underiine, different fonts, 
and lines and boxes. 

R&R Is full-featured and flexible, so you can concentrate on making your 
reports show exactly what you want to show, the way you want to show it. 


















































2 L For 
—_——— 2 é dBASE iil” 
; . and 
Works with dBASE Ill, dBASE IV, Clipper®, 
FoxBASE+™, dBXL"™, Quicksilver", and file-compatibles. 
includes royalty-free runtime that requires only 25 KB of $149 
memory. Network support standard. Cllpper and 
FoxBASE+ Module required for .NTX and .IDX Indexes, 
$49.95. Optional Code Generator, $149, translates R&R 
reports Into dBASE programs In just seconds. 


dBASE iv“ 





“.. 42 Stunning combination of a comtortable 
and informative user Interface, supremely easy 
access to multiple related tiles, and extensive 
report design and enhancement tools. Usable by novice and 
expert alike, it is superb for generating either straighttorward or 
complex report output...” 


Awarded Most Useful Add-On Product for dBASE by 1988 
dBASE Developer Conterence attendees. Ashton-Tate, 
September 1988. 


For 
Lotus” 1-2-3" 
and 






Works with Lotus database worksheets. Use Syrnphony 
as add-in or add-on with 1-2-3 (2.01 and 2.2), $149 
Symphony, and worksheet-compatible products. 
Requires 20KB as add-in. Network support 
standard. Replaces Lotus 
1-2-3 Report Writer™, and 
includes program 

to convert existing 
reports to R&R. 

















30-Day Moneyback Guarantee! 


To order. or lor more information and 
the name of the dealer nearest you, call: 


800-325-9035 
in Mass , call 508-366-1122 


Concentric Data Systems, Inc. 
18 Lyman Street, Westboro. MA 01581 
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For 
Quality 
Sake... 


Were 
introducing 
the Arche 


Triumph 
286 PC ial 
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While some computer companies are content: offering 
cheap technology and limited support, Arche™offers Quality — 
Technology backed by Su Support = 80286 8 

The Triumph 286, like all Arche products, is made to exacting 1 y y 
standards right here in the U.S.A. Since Arche assembles the aMD 1otal * Monochrome, Hercule 
Triumph 286 as a complete system, you're assured that every 287 Coprocessor Socket Compatible Adapter 
component, as well as the entire system, has passed a rigorous Wo §-bit and Three 16/8-bit © 14” HiRes (1,000 line 
series of tests and i inspections; inc luding a two day burn-in Flat Screen, Amber Monitor 
at over 100 degrees—this assures you of the highest quality 3attery Backed Clock IW Power Supply 

Arche personal computer systems are backed by a Calend )S, GW-BASIC, LIM/EMS 
knowledgeable, quality dealer group, telephone support, and 2M/360K 5.25” Disk Drive ‘omplete 512K System $1,395 


DO vec arre inc ing He _—the he :] 
our 2 year warranty, in¢ luding Hard Drive—the best in the 4M 3.5" Floppy and «complete IMB System $1,595 
entire business. jard Disk Drive Optional 

Computer publication experts and thousands of users ; aaa 


nation-wide have recognized the Arche reputation for quality AR He sak ee eee 
VO COM 1té y \ 


compatibility and performance. Arche systems ‘ile excinetveltal 
offer a list of standard features others ju: ARCHE dealers, For tl 
can’t match. You simply can’t go wrong when nearest you, call 1-800-422-4674, 
you purchase an Arche systen 

CIRCLE 111 ON READER SERVICE CARD 
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“Computer Library makes me and my 
users expert on a subject~fast. If I'm 
not familiar with something, a quick 
search gets me the information I need 
instantly and saves hours of work.” 


~Julian Horwich, Executive Director of CAMP 
(Chicago Association for Microcomputer Professionals) 


The time for Computer Library is 

now. Literally. Because in a matter of 

it gives you all kinds of com- 
puter information that until now you 
couldn't find. 

The fact is, Computer Library deliv- 
ers an entire year’s worth of informa- 
tion from over 120 computer, techni- 
cal, and business periodicals on a single 
compact disc. All you do is press a few 

‘ons and Computer Library races 


Computer Library ia a trademark of Ziff Communications Company. 


Time saver 


through over 50,000 articles and 1 Cl YES! 1 want to subscribe to COMPUTER LIBRARY. | 

abstracts to find exactly what you need | terres New aie ae a 

from magazines like PC WEEK, i th sc letra ple and $25 shipping 

PC/Computing, Government { & 35 Canada. —_— e 

Computer News, and PC Magazine. | ties at $695) and» Sony CD-ROM deve (5635) re 
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So instead of searching for product sacar whe apphile-snd $23 dippng USA $35Conadh | 
information, you find it. Instantly. Qo Be ree he emir os i 
Instead of guessing about market 10 Peace spin the enced 
fave yma the experts i) Bil my credit card C1 AMEX (] Master Cand £2 VISA 
of wasting your time, call 212- io, == bo det} 
503-4400and subse For 
just $695 a year, you'll get a 
new disc every mon: H ' 
you'll have all the informa- 1 
tion you need exactly when t H 
you need it. Now. H 
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sion in Works’s word processor. Alll this is 
priced at a very accessible $149. 

Few programs offer the kind of on-line 
aid you get in Works; you can virtually 
learn the program without ever looking at 
the manual. A context-sensitive, compre- 
hensive help window is always reached by 
pressing Fl. Command buttons at the bot- 
tom of the window lend even more assis- 
tance in the form of discussions on basic 
skills, ahelp index, and a series of snappy, 
thoughtful tutorials. 


FULL FUNCTIONALITY 

What really makes Works impressive is the 
functionality of its applications. Probably 
the best place to see this is the word proces- 
sor, which is chock-full of noteworthy fea- 


What really makes 
Microsoft Works 


impressive overail is 
the functionaiity of 
the program’s 


applications. These are 
best reaiized in the 
word processor, which 
is chock-full of 
noteworthy features. 


tures. You can create footnotes, place 
bookmarks at various locations in a docu- 
ment, size and reorient charts imported 
from the spreadsheet, check spelling, and 
undo previous operations. 

You can edit and format text in just 
about any way you like. Lines and para- 
graphs can be centered, aligned left or 
right, or justified. Line spacing can be con- 
trolled at the paragraph level and set in 
fractional numbers of lines or points. You 
can also vary the left and right paragraph 
margins by changing the indents. 

Other formatting features let you add 
space before or after a paragraph, keep 
paragraphs together, set tabs, put borders 
around text, use a number of type styles, 
and vary fonts and point sizes. 
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Microsoft Works, 
Version 2.0 
Microsoft Comp , 16011 
NE 36th Way, P.O. Box 
97017, Redmond, WA 
98073; (206) 882-8080 
List Price: $149, 
upgrade trom Version 
10S, $50. 

Requires: 512K RAM, 
OOS 2.0 or later ” 

In Short: Microsoft Works 1s a powertul program 
with a very contemporary, well-mtegrated design. 
The word processor is parbcularty good, thas a 
full range of formatting and editing features and a 
WYSIWYG display. The on-line tutonal is superb, 
and the faults of the product overall are few. 
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All formats and text styles are visible on 
the screen. That means you see the actual 
line spacing and line alignment, as well as 
bolds, italics, and strikeover text. But you 
can’t see different fonts until you go to a 
print preview mode. 

Overall, the only major complaint with 
this module is the limited number of syn- 
onyms offered by the thesaurus. 


LOOKING AT THE DATABASE 

Like the word processor, the database 
shows type styles on the screen; however, 
these are displayed only in the single- 
record (form) view. You can use different 
fonts for field names or data entry (one font 
per database), but you won't see them in 
their true form on the screen, even in print 
preview mode. Most of the other format- 
ting you'll do in the database is simply a 
matter of placing fields on a form and set- 
ting the alignment. 





To create a database in Works, you in- 
dicate field lengths and allocate the num- 
ber of lines per field. You don’t have to de- 
fine the contents of fields, but you might 
choose to. For example, you can specify 
that numbers be displayed with dollar or 
percent signs. 

After you've entered data, you can dis- 

play records one at a time or in a table. Un- 
fortunately, Works does not carry field- 
length information over to its table view; 
unless field lengths are the default ten 
spaces or less, you’ll have to set them 
again. 
Inthe table view, numeric fields have to 
be at least one space longer than the data 
they hold, or numbers will be replaced 
with pound symbols. 

The database has one other quirk: it 
drops leading zeros in a number, no matter 
what format you pick. This is particularly 
problematic—especially if you're trying to 
enter ZIP codes, where leading zeros are 
legitimate. 

Database searches in Works can be 
multileveled and complex. A Query facili- 
ty lets you create search formulas using 
comparison statements and logical opera- 
tors. Records that don’t match a query are 
hidden from view, which makes this tech- 
nique a good way to narrow your database 
before writing a report. You can also hide 
fields (columns) in the table view. 


THE NUMBERS GAME 
Columns can also be hidden in the spread- 
sheet application. The purpose is the same: 
to customize printouts or to remove extra- 
neous material from your view of data on 
the screen. 

Spreadsheet commands to control what 
you see on-screen are ample. You can sort 
a worksheet, for example, on up to three 


With the option to vew 
up fo eight windows on 
the screen at once in 
Microsoft Works, you 
can see part of a file 
from all four mayor 
applications, easing 
data transfer. Here a 
word processing 
document is in the 
active top window, and 
a database isin the 
lower window. 


PHOTOGRAPHY THOM O'CONNOR: 





25 Cartridges in One{™— 
172 fonts and 20 symbol 
sets in one cartridge. 


Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 


Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in- 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 


25 Cartridges in One! is ideal 
for almost any type of applica- 
tion—like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 


Now that it's loaded with 172 fonts and 20 symbol sets, 
<< >a. 90 ahead—print up a storm. 


m | 25 Cartridges in One! is fully 
compatible with the HP Laser- 
Jet Series IT, IID, and the new 
HP LaserJet IIP. 

Pacific Data Products— 

Plug into Power 








Authorized Dealer: 

Guenther Computer Products 
312 Locust Street 

Santa Cruz, CA 95060 


(408) 458-9404 
= _ pi See FAX (408) 458-3428. 
PACIFIC 800-458-9404 
OATA PROOUCTS 
25 Carindges n One! s a trademark of Pactic Date Products, Inc All 
6404 Padg@Or , San », CA 92121 company product company 
lose ose Fax ape Kalai petal ain ‘© 1909 Pacrke Gta Proce. Inc a 
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columns, move cells and ranges around, 
change column widths, add rows or col- 
ummns to create a greater sense of space, 
and freeze titles. 

All of the spreadsheet commands for 
selecting and formatting cells and ranges 
are standard—except that for a low-end 
program, it’s unusual to see actual type 
styles on the screen. 

The consistency of the near-WYSI- 
WYG display throughout Works is reflec- 
tive of the general consistency of the pack- 
age as a whole. Menus and commands are 
very similar from one application to anoth- 
er. Even more significant than the com- 
mon command structure is the way in 
which modules are integrated. Data can be 
moved in and out of applications simply by 
cutting-and-pasting. 


LOW-END INTEGRATED 
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WORDPERFECT ON THE FLY 


by Catherine D. Miller 

WordPerfect Executive, $249 from 
WordPerfect Corp., was created with a 
specific audience in mind: the laptop- 
wielding executive on the go. Con- 
densed versions of WordPerfect’s word 
processor (from WordPerfect 4.2), 
spreadsheet (from PlanPerfect 3.0), 
calendar, calculator, note cards, and 
phone list (from WordPerfect Library 
1.1) are shipped, and then installed, on 
one 3.5-inch disk. 

The DOS shell encompassing all 
these programs is a modified version of 
WordPerfect Library’s main menu. A 
setup menu lets you add your 
own programs to the main 
menu, edit or move existing en- 
tries, and customize colors and 
date and time formats. You can 
exit to DOS to format a floppy 
disk or perform basic DOS 
commands like copy, delete, 
rename, or list files directly 
from the main menu. 

Also included with Execu- 
tive are several macros that 
automate those chores that 
business travelers perform rou- 
tinely—creating travel and ex- 
pense reports, and itineraries. 
These macros are compatible 
with WordPerfect Library and 
PlanPerfect, but not with 
WordPerfect. And while the 
program doesn’t have a macro 
editor, you can use the one in- 
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cluded with Library. You can also cre- 
ate your own macros in Executive. 


SOME SACRIFICES 
WordPerfect Executive's word proces- 
sor follows the same command struc- 
ture as WordPerfect, but it sacrifices 
many of the advanced features. Line 
drawing, footnotes, table of contents 
and index generation, math functions, 
macros, and font support are missing in 
Executive. 

Although Executive retains header 
and footer capabilities, they are limited 
to one line each. Document import/ 





In addition to WordPerfect Executive's familiar modules for word 
processing and spreadsheet functions, the program offers 

several PIM features, including an appointment calendar (shown 
above), calculator, note cards, and phone list. 


To quicken the process of data ex- 
change, Works lets you have eight files 
open at once. When you retum to a file 
you've left, you'll find yourself at the point 
where you exited. When you have more 
than one file open on-screen at the same 
time, you'll appreciate the ability to size 
and move the windows to make viewing 
easier. 

Works is packed with a host of other 
commendable features—more than we can 
go into in detail here. Noteworthy are its 
ability to produce a wide variety of graphs 
and charts and to run macros, its commu- 
nications facilities, and the ability to ac- 
cess DOS without quitting. With such nu- 
merous and well-integrated features, it's 
difficult to consider this program as any- 
thing but a wise choice. 


export is restricted to ASCII, the dictio- 
nary used to spell-check a document is 
pared down to 50,000 words, character 
enhancements are confined to bold and 
underline, and print functions are limit- 
ed to the basics. 

Documents created with Executive 
are compatible with WordPerfect, and 
vice versa, so the documents you send 
back to the office can be read into 
WordPerfect and prepared for profes- 
sional printing. Don’t worry about con- 
fusing Executive with extra formatting 
codes; when reading documents creat- 
ed in WordPerfect, Executive ignores 
the WordPerfect codes it 
doesn’t understand. 

Executive’s spreadsheet 
manages to retain many of the 
power features of PlanPerfect 
3.0. It has a worksheet area of 
256 columns by 8,192 rows 
and retains most of PlanPer- 
Ject’s functions and formatting 
capabilities. Executive's 
spreadsheet can also import and 
export Lotus 1-2-3 files. The 
spreadsheet’s two most signifi- 
cant limitations are that it lacks 
printing enhancements for out- 
put and it supports only bar 


In both Executive's word 
processor and spreadsheet, the 
choices of features to carry over 
from their full-fledged counter- 
parts are intelligently made. 








Software Publishing’s PFS:First Choice, 
Version 3.02, is easy to use—its five well- 
integrated applications provide consistent- 
ly good features. In addition, First Choice 
is a visual delight. It offers an elegant inter- 
face, menu bars across the top of work 
screens are constant, status information 
isn’t crowded or overdone, and the colors 
are pleasing. 

While the surface design is appealing, 
the weakness of the $159 package is the 
lack of any truly outstanding applica- 
tion—one that makes you feel you simply 
must own the product. For example, the 
database—the best application in First 


Considering that Executive is designed 
for laptop usage, for example, the deci- 
sion to omit WordPerfect’s strong out- 
put support makes sense. 

The appointment calendar includes 
amonthly calendar, a listing of appoint- 
ments, and a memo area. You can set 
an alarm to remind you of important 
meetings. The default settings for the 
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calendar, including alarm settings, 
date/time, and color display, can be 
customized from the appointment cal- 
endar setup menu. 

Executive's calculator performs ad- 
dition, subtraction, multiplication, di- 
vision, percentages, and square roots. 
You can change the sign of a number, 
determine the number of decimal 
places displayed, or specify a floating 
decimal point. The calculator screen in- 
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Choice—just doesn’t have the power of 
the top integrated packages, although it of- 
fers its share of pleasing features: you can 
lay out records easily, perform complex 
multiple-field searches, and handily copy 
field data, records, or forms. 


USING THE DATABASE 
Retrieving information is the most impor- 
tant use of a database, and First Choice’s 
data retrieval capabilities are robust. Be- 
cause there are no indexes in this database, 
you can search on any or all fields at the 
same time, using range specifications, log- 
ical operators, partial matches, and even 
negative matches. 

While the lack of indexes can make 


cludes a keyboard template, help win- 
dow, memory register, and display reg- 
ister, which includes a tape to show the 
calculations you’ve performed. 


NOT QUITE A DATABASE 

Although Executive doesn’t have a da- 
tabase, it has the ability to store certain 
kinds of information in records. Note 
cards keep records on individual cards 
with subject, date, description, and 
notes fields, allowing you to organize 
information by subject. The phone di- 
rectory records include last name, first 
name, salutation, title, company, ad- 
dress, and notes fields. Lists of the note 
card and phone directory records on file 
can be sorted in ascending or descend- 
ing order by the first field listed. If you 
desire, you can change the order in 
which the fields are listed. 

You can use the fields in your phone 
directory and note cards to create mail- 
merge documents. Because you type 
the field names into the merge docu- 
ment, you are assured the document has 
the current field values before you send 
it to the printer. By marking the records 
you want to include in the merge, you 
can eliminate the records you wish to 
exclude. The merge function allows 
you to include the current date in your 
documents as well. 

Another function, Executive's clip- 
board, lets you save or append informa- 
tion from any module, allowing easy 
transfer of data across modules. An in- 
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dication of Executive's tight integration 
is the consistency of its command struc- 
ture. WordPerfect managed to fit all 
Executive's function-key commands on 
one keyboard template. This uniformi- 
ty makes it easy to move from one mod- 
ule to another. In fact, most of Execu- 
tive’s function-key combinations 
correspond to those of the standalone 


grams. 

WordPerfect Executive successfully 
combines a word processor, spread- 
sheet, and several useful desktop acces- 
sories on a 3.5-inch disk. This traveling 
companion is perfect for businesspeo- 
ple who use WordPerfect or PlanPer- 
fect in the office. s 





84057; (801) 225- 
5000. 


List Price: $249. 
Requires; 512K RAM, one 3.5-inch or two 
5.25-inch disk drives, DOS 2.0 or later. 

In Short: WordPerfect Executive combines 
essential features from WordPerfect 4.2, 
PlanPertect 3.0, and WordPerfect Library 
1.1 on one 3.5-inch disk. A perfect integrated 
solution for laptop users who use 
WordPerfect in the office and have minimal 
database needs. 
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In Software Publishing 
Corp.'s PFS: First 
Choice, you can easily 
transfer data between 
applications by using 
the clipboard. Here, a 
database record has 
been marked so that it 
can be copied to the 
clipboard and 

then pasted into a word 
processing document. 


Choice’s speed should suffer. Although | 
didn’t see any evidence of this with a 250- 
record file using a 33-MHz computer, the 
program might slow down when you 
search extremely large databases on a less 
speedy machine. 

Records isolated by a search—and the 
entire database for that matter—can be 
viewed one record at a time or in a table 
format. Table views can be customized by 
eliminating unwanted fields, reordering 
the columns, and resetting the column 
width. Unfortunately for users, resetting 
the column width is often a necessary 
evil—the default width is a mere ten char- 
acter spaces. 

Designing the original database form is 
simply a matter of laying down fields. You 
don’t have to specify field length; when 
data is entered into the form, fields move 
to accommodate it. This approach liber- 
ates you from figuring out field size ahead 





PFS:First Choice, 
Version 3.02 
Software Publishing 
Corp.. 1901 Landings 
Or., P.O. Box 7210, 
Mountain View, CA 


Sze 
PES: First ( choice 
94039; (415) 962-8910. 
List Price: $159. 


wa 
iy i 
: ne 
“aly 
Requires: 512K RAM 


(640K RAM for network version), DOS 2.0 or later 
(DOS 3.1 or later for network version). 

In Short: A fine product, PFS:First Choice has a 
snappy screen design with excellent styling and 
integration. The program is easy to leam, and 
applications offer solid functionality. But there are 
no real standout features. The database, with its 
free-form layouts, is the most interesting. 
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of time, but there’s a hitch: it can result in 
sloppy-looking records. 

In contrast to field length, field type 
does have to be specified. You get the cus- 
tomary choices—numeric, date, time— 
but unfortunately you can’t specify numer- 
ic fields for currency, percentages, and so 
on. You also can’t have calculated fields 
unless you use the advanced programming 
facilities. 

Programming lets you control other as- 
pects of data entry as well, with data verifi- 
cation, IF/THEN, and GOTO statements, 
but it takes patience to learn. 

Report writing is an extension of the re- 
trieval process, yet it’s given a separate 
module in First Choice. The main problem 
here is that you're limited to a tabular re- 
port format with a maximum of 20 col- 
umns. This is restrictive, since databases 
can have hundreds of fields. 


ECONOMY-CLASS MODULES 

First Choice’s word processor is basic. 
You get the minimum features you'd ex- 
pect and even a few extras (like the ability 
to make the format of a document the de- 
fault layout), but nothing more. For exam- 
ple, words can be set in bold or italic type 
styles, but on-screen they'll only be high- 
lighted. A status line tells you what the 
highlight means. 

Document margins, tabs, and indents 
are set on a ruler line. You can insert as 
many rulers into a document as you like 
and hide them to keep the screen unclut- 
tered. 

The spreadsheet is more advanced than 
the word processor. It recognizes almost 
every Lotus 1-2-3 keyword and offers a 
rich assortment of mathematical, trigono- 


metric, financial, and other functions. You 
can also use logical and string operators. A 
“‘quick entry’’ feature lets you automati- 
cally generate a series of cell formulas or 
row and column headings. 

Unfortunately , the spreadsheet has a se- 
rious problem—f there is even one mod- 
¢rately complex formula, you'll run out of 
memory very quickly. How quickly? | 
couldn’t build a spreadsheet with more 
than 10 columns and 215 rows, because it 
had a nested IF/THEN formula in one of 
the columns. 


RUNNING THE (SLIDE) SHOW 

From within the spreadsheet you can go di- 
rectly to the graphics application. Thirteen 
graph types are available, including 
stacked and overlapping bar charts, a high- 
low-close graph, and a combined pie and 
column graph. 

First Choice lets you tum your spread- 
sheet graphs into presentation slides for a 
computer-run slide show. Pure text slides 
can be created in the word processor. You 
can run a slide show manually, or let the 
computer change the slides at a preset in- 
terval of up to 4 minutes and 15 seconds. 
Graphics and text can also be mixed on a 
single slide. 

On the whole, the integration of appli- 
cations is first-rate. Pieces of a document, 
database, or spreadsheet can easily be cop- 
ied into another document by using the 
clipboard. Whole files of any variety can 
be saved to disk and then merged into a 
document. 

Besides stitching data together, you can 
easily jump between files by leaving 
‘‘bookmarks’’ at the places where you 
want to retum. You can have up to nine 
bookmarks, which are saved when you 
exit the program. 

In many respects, First Choice quali- 
fies as a good choice. It is visually exciting 
and provides good functionality and near- 
seamless integration. However, its prob- 
lematic spreadsheet, combined with the 
lack of any real oomph in any of its appli- 
cations, keeps it from the top spot in our 
hearts. 








PRO Staff is unique at the low end of the 
integrated software market—the package 
comes with a three-dimensional spread- 
sheet. With its 256 rows by 256 columns 
by 256 pages, you can maintain a very 
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We're In A 
Perfect Position 
To Offer You 
386 Performance 
OnA 


286 Budget. 


IBM°PS/2 IBM°PS/2, TELEVIDEO — COMPAQ® COMPAQ 
MOI 


FEATURE DS0Z MODSSSX TELE386SX' DESKPRO266e DESKPRO386S* 
CPU 80286 80386SK* 80386SX 80286 80386SX 
Speed 10MH: 16MH: —16MHz = 12MH: 16 MHz 
Wait State 0 0 0 1 0 
SuMemory 1MB 2MB IMB 1B iMB 
jee NO YES YES No YES 
On-BoardVideo VGA VGA —sVGA———sVGA VGA 


Monitor OPTION OPTION OPTION OPTION OPTION 
Fixed Disk 30MB = 30MB_—s OPTION ~— OPTION __ OPTION 
Price $3250 $3850 $2339 $2699 $3299 
Note: Information on this chart is based on published materials, 


The comparison above will clearly help 
you and your customers chart a course 
through a sea of PCs. _v 
As youcansee, you really can upgrade Ji 
your entire organization to all the speed, 
power and performance of 386™computers. 
And you really don’t have to give up an arm and a leg and most of next | 
quarter’s profit to get them. | 
In fact, you can have TeleVideo 386s for less than competitors ask for 286s! 
And you get more than just a great price, high performance and total compati- 
bility with a Tele386SX. 
You also get superb quality and assured reliability. Because we design and 
build our own custom chips. We employ the most advanced manufacturing tech- 
niques, including surface mount technology. And every Tele386SX we make is : 
made in America, and backed with a one-year end-user limited warranty. 


© 1989 TeleVideo Systems, Inc. TeleVideo is « registered trademark of TeleVideo Systems, Inc. 386 is 2 trademark of Intel Corp. All other product and brand names are trademarks and registered trademarlo of their respective holders, 
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You don’t have to limit your productivity to the performance of a 286. And 


you shouldn’t have to stretch to the limit to get 386 power. 
For the name of your authorized TeleVideo dealer, call toll-free, or write today. 


TeleVideo Systems, Inc., 550 E. Brokaw Rd., RO. 49048, San Jose, CA 95161-9048. 
From our Tele386SX to our high- 


performance, Novell-certified 80386, @& TeleVide O 


9 ° 
25 MHz file server, we're in a perfect American Ingenuity. TeleVideo Know-How. 


position to help. 
And we'd really like to. Call 1-800-835-3228 


© 1969 TeleVideo Systems, Inc. TeleVideo is a registered crademark of TeleVideo Systems, Inc All other product and brand names are trademarks and registered trademarks of their respective holders. 
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large, well-organized worksheet. The 
PRO Staff program also has a flexible data- 
base that allows comprehensive field defi- 
nition. 

But PRO Staff has some serious prob- 
lems as well. The $59.85 program was in- 
troduced at the end of 1986 and hasn’t 
been updated since that time. Unfortunate- 
ly, this is immediately obvious. The main 
menu in the program displays the black 
background and green type of an old 
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monochrome system, although it also has 
ared highlight bar and uses a couple of oth- 
er colors here and there. 

In a number of other ways, too, PRO 
Staff looks and acts like a three-year old 
product. When you load a file into an ap- 
plication, for example, you have to enter a 
number rather than a filename. And when- 
ever you save a file, the program requires 
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you to enter the drive letter first. 

A partial compensation for PRO Staff's 
antiquated persona is its rather good price; 
at $59.85, it’s the least expensive of all the 
low-end products we looked at in this 
roundup. But before you let the program’s 
low price outweigh its weak design, you 
should consider the rather mixed nature of 
the software’s functionality and its missing 
application elements. 


PROS AND CONS REVEALED 
PRO Staff's spreadsheet reveals the pack- 
age’s good and bad qualities. For one, its 
worksheet area is the second-largest 
among the products we tested in our re- 
view group. With the s mod- 
ule’s capacity for over 16 million cells, 
you'll most likely nun out of memory long 
before you reach the edge. But because the 
PRO Staff program was written before ex- 
panded memory was commonplace, the 
huge worksheet area unfortunately goes 
mostly to waste. 

The best feature of the spreadsheet 
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module is its three-dimensional form. This 
lets you break each worksheet up into 


_ pages. Instead of thousands of cells run- 


ning out to the right or down, you have 
what amounts to a smaller group of cells 
stacked on top of each other, like a pile of 
worksheets. 

So, for example, you might create a 
budget worksheet with only one month on 
a page, making it structurally more like an 
electronic ledger. Then, just by pressing 
the PgDn key, you can jump from page to 
Page or month to month. 


THE 3-D ADVANTAGE 

There are a number of ways to manipulate 
your view of the worksheet to take advan- 
tage of its 3-D nature. You can display 
rows or columns from each page or split 
the screen into horizontal and vertical win- 


PC MAGAZINE DECEMBER 26, 1989 





It Took Guts 


Tolm me On 
Technology 
The amazingly sharp images on 
our new CM-1440 and CM-1450 multi- 
synchronous monitors are the result of 
aunique marriage. The finest Trinitron 
tubes, made even sharper by advanced 
Seiko Instruments electronics, or “guts? 
Guts like a single linear tracking 
circuit that’s so advanced, it adjusts to all 
your software. Automatically. Other . 
manufacturers need a different circuit for 
each software mode. Which means alot 
of circuits that could cause problems. 
Toour one that prevents them. This 
same circuit automatically sizes and 


> smart centers es when you switch 
between CGA, EGA, VGA, Super 





ho and ae ae Itensures 
sharp images, With up toa sparkling 
1024 x 768 resolution. 

By putting more electronics into 
fewer parts, we add capability, reduce 
problems, and increase reliability, 

. That's the kind of guts it takes to brighten 
= Windows, and all your software. Give 
— = usalook. You'll see why true monitor 
Introducing the CM-1440 and CM-1450 —~ calt0o-s-oa7 ex 
n ucin e . an . Call 1-800-888-0817 Ext. 103C for 
0 g information or an Authorized Dealer. 
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Seiko instruments USA, Inc., PC Products Division, 1144 Ringwood Court, San Jose, CA 95131, (408) 922-5900. Trinttron is a registered trademark of Sony Corporation. © 1989 
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Get Smart. 
Give Your Laser Printer 


Introducing The Smartest Font Cartridge Ever — The IQ Super Cartridge™ 2 XP. 


With the newest IQ Engineering Super Cartridge, 
your laser printer will work smarter than ever before. 
You'll enjoy more fonts and better fonts, with faster 
performance. And you can be sure of full compatibility 
with your printer and the most popular softw: are ams. 

It’s the latest in the IQ Engineering family o 
products. From the company that pioneered super font 
cartridges for HP LaserJet printers and compatibles. 


More and Better Fonts. 

The IQ Super Cartridge 2XP offers you more 
type fonts than any other font cartridge — over 200. 
Select from three extended symbol sets and a vast 
selection of special characters. Each typeface comes in 
every size your software allows — from 4 to 30 points! 
Even the highly readable 11-point size no other brand 
of font cartridge has. 


The Best Laser Printer Performance. 

With IQ Super Cartridges, you can print image 
fonts in seconds, instead of minutes. 

You wont have to worry about compatibility 
either, Your printer will be smart enough to work with 
WordPerfect, Microsoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMaker, Q & A 
Write, Samna Ami, Ventura Publisher, WordStar 5.5, 
WordStar 2000 and XyWrite, to name a few. 


Get As Much IQ As You Need. 

With an entire family of IQ Super Cartridges, you 
can choose the exact printing capabilities you need. 

Or start with our word processing cartridge. And later 
when you need more capability, we make upgrading 
easy and cost-effective. 

Choose the new 2XP priced at $699, for the 
largest selection of fonts. Or any of our many other 
cartridges, priced from $399 — both portrait and 
landscape styles. And if printing full-page graphics or 
adding even more fonts is important to you, get one 
of our memory upgrade boards. 


Call Today. 

For more infor- 
mation about IQ Super 
Cartridges, or the name 
of a dealer near you, call 
1-800-765-FONT. 

Or write us at 
586 Weddell Drive, 
Sunnyvale, CA 94089. 

And make your 
laser printers as smart as 
they can be. 


SS 
I1Q ENGINEERING 
Ea 
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dows showing different pages. 

While the structure of the spreadsheet 
gives you a lot of creative freedom, other 
aspects of the application restrict it. You'll 
find, for instance, that the number of func- 
tions you can use in formulas is limited. 
Missing are the IF, or condition, function, 
logical functions, some date and time 
functions, some depreciation functions, 
and others. 

Some other limitations are the inability 
to import and export files except in ASCII 
and . DIF formats and the lack of graphics. 
You can generate horizontal plotted lines 
of cell values by repeating ASCII charac- 
ters, but that’s the extent of PRO Staff's 
graphing features. 

Just as its spreadsheet does, PRO 
Staff's database application lets you struc- 
ture data creatively, too. You can place 
fields on a record form wherever you like. 
And there is a rich array of predefined field 
formats, including those for currency, sci- 
entific numbers, Social Security numbers, 
telephone numbers, dates, and time. 
There’s also a format for single-character 
conditions, such as Y for yes and N for no. 

But the program’s database also reflects 
the same faults as its spreadsheet. It has no 
import capability at all and can export files 
only in .DIF format. Also, there are no in- 
ternal reporting features. In order to create 
a report, you have to merge records into 
the word processor. 


FLEXIBLE WORD PROCESSOR 
The one other application in PRO Staff is 
the word processor. It maintains the pro- 
gram’s flexible approach to formatting— 
you can do just about anything you want. 
But you can’t change fonts or use multiple 
columns. 

Although there is a spelling checker in 
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PRO Staff, Version 1.0 
ShareData Inc., 7400 
W. Detrott St, Chandier, 
AZ 85226; (602) 961- 
7519 


List Price: $59.85 
($19 $5 per module). 





the low-end programs, PRO Staff grves you a 
huge work area and great organizational 
flexibility But the program hasn't been updated im 
three years and looks i. The database and word 
processor have limited abilities. There are no 
graptycs, communications, or desktop 
apphcatons 
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PRO Staff, it’s no thriller; it has only 
26,000 words in it, so even very common 
words are missing. For example, when I 
checked the spelling of our test document, 
the first misspelled word, extraordinary, 
was not in the dictionary. There is no the- 
saurus in the word processor. Again, this is 
probably because the program is so old. 

Absent are other prominent elements: 
communications, graphics, desktop tools, 
and macros. The three applications PRO 
Staff does offer come packaged separately. 
This physical separateness reflects an in- 
temal separateness. Although you can get 
data from the database and the spreadsheet 
into the word processor, the procedure is 
anything but elegant. 

From the spreadsheet you must write an 
ASCII file and then import it. From the da- 
tabase you have to go through the merge 
facility, which means creating a special 
document first with matching field names. 
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GET 
NONSTOP 
SATIS 

INFORMATION 
-- AND 2 DISKS 


PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 


Subscribe now tomake sure you don’t 
miss a single product report or pro- 
ductivity-enhancing tip. 


@ One year (22 issues) for $29.97. 
SAVE 54%. 


@ Two years (44 issues) for$49.97. 
SAVE 62%. 


And if you order now, you'll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 


Don‘) delay. Call toll-free today 10 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64 90. Regular annual subscnption price Is 
$44 97 per year. Add $31 per year for post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 





PROTECT | 
YOUR COPIES 


Make your collection of PC Magazine 
ahandsome addition ta yaur atfice or 
home—and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases ore 
made af durable, luxury-look leather- 
ette over quality binder board. Custom 
designed a PC Magazine, every 
arder receives FREE transfer foil to 
mark dates ond volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE poe 


each; 3 for 
$27.95; 6 for $52.95. 





OPEN 
BACK 


Store your copies for . 
indi vidual reference. $795 
each; 3 for $21.95; 6 for a 


1PC MAGAZINE _ re 


do Jesse Jones Industries 
| 499 East Erie Avenue- "Phdodelhi, PA 19134 


Sods is D Binders 0 Coses Quantity 








sed §__.* Add §1 per case/ 
| binder eae rts psoge handing {Outhide USA odd $2.50 
hod inder ordered, US currency only.) 


[Gane Visa CMC (Minimum order $15) 
I CordNow Ep. Date 


*PA candents add 6% soles tox. 


LOW-END INTEGRATED 


Pe EDITOR'S CHOICE 
id © AipheWorks 


It’s true that PFS:First Choice enjoys 
the greatest market share in the low- 
end integrated software market. But 
two other programs in our review 
group clearly stand out from the rest: 
AlphaWorks and Microsoft Works. 


Microsoft Works are more highly 
stylized and have more 

graphic touches; AlphaWorks gives 
you greater control over the use of 
colors. 


The real distinguishing features in 
these two products, however, are the 
database and power of AlphaWorks 
and the word processor and on-line 


automatically incrementing fields, 
64K memo fields, and user-created 
pop-up menus. You can even draw 
lines on the record form to highlight 
areas or make boxes. Search 
expressions can be built on a **query- 
AlphaWorks has a host of other 

top-notch features: extensive macro 
facilities; support of EMS, extended 
memory, and a math > the 
ability to sort directories and look into 
leer nie’ ti 


There is no way to get data into the data- 
base from either the word processor or the 
spreadsheet. 

PRO Staff, overall, is an unusual pro- 
gram. It has fine formatting abilities, a cre- 
ative spreadsheet structure, and a very 
good price. But it has stood still as a prod- 
uct frozen in a time when computing was 
much cruder than it is today. It would be 
hard to justify buying this program when 


BEG) pc macazine DECEMBER 26, 1989 


© Microsoft Works 


files open at the same time. 

The word processor in Microsoft 
Works lets you format text in just 
about any way you can conceive. 

You can justify text; center it;use 
strikeover, italic, or bullet characters; 
and draw lines between sections or . “= 
* box areas—all in full WYSIWYG 


columns and to sort a worksheet on up” 
to three columns, a wide variety of ~~ 
graphs and charts, and the potential to: 
keep ciate windows open sete 
screen at once, 


definitely consider AlphaWorks. If . 
word processing is the main focus of 
your work, then Microsoft Works «°° 
may be the best package for you. 

One other program in our group. 
deserves an honorable mention: . 
Better Working Eight-in-One: it--- 
doesn’t compare with our top two. 
picks in depth of features, screen 
design, or integration. But it has the 
major applications and offers a host of 
desktop tools, including a world 
clock, calendar, phone directory, 
date book, label-maker, and outliner. 

All of the program's functionality 
is delivered at the extremely iow price 
of $59.95—almost 60 percent less* 
poe elie ie haa tio 
less than AlphaWorks. 


competing products, at nearly the same 
price, offer a graphically oriented interface 
and so much more in the way of tools. = 


Henry Fersko-Weiss, a frequent contribu- 
tor to PC Magazine, is a free-lance writer 
based in Warwick, New York. Catherine 
D. Miller is a staff writer at PC Magazine. 
Edward L. Perratore is an associate editor 
of PC Magazine. 





PC BRAND 


Chosen’ 1 For 
Grieves 
Service and 


Support. 


"PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 

and it's service and support policies help to 
insure that." 


-Personal Computing’s 10 Best Mail 


Order Companies , Feb, 1989 











PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver the 
tangibles. 


Free freight * Fast delivery 
¢No credit card surcharges 

¢ A 30-day Money-Back Guar- 
antee on every system we sell 
Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
.«..-AND NAME BRAND 
PERIPHERALS 


Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


ikea BRAND 


On-Site Service 
24 or 36 month Leasing 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 
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| PCV20 AD-II $539 





15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expandable to 640KB 
© One 360K Floppy Drive © 84-key AT Style Keyboard 
* 8 5lots. Serial, Parallel, Game Ports, and Clock Standard 
* AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
© Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 








PC BRAND 286/12 $799 


Now Using C & T 
"Neat" Chip Set 





be i la ada! ESET 
= Seay 
—————— eee 
12 MHz Clock, Zero Wait Operation, 


Norton SI 15.3 ~Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: . 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 15.1MHz Effective Throughput 

© 512K RAM expandable to 4MB on the System board using, 
256K or IMB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

© Enhanced 101-key AT Style Keyboard 

© High Capacity System Power supply 

Real Time Clock/Calendar with 5 Year Battery 

* 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

¢ Built-in 5ystem Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

* Medium foot print case with 5 Disk Drive bays 

Options: 

Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable 

® Mini 5ize Tower Case” 





Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 
D 40MB-ASMS: MB-25MS 
aes | ce | NaS | Tew | Mee | 
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Unbelievable Price 


PC BRAND 286/20 $999 |PC BRAND 386/SX-16 $1099 









Ideal Novell Server! 
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20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 eLandmark~ 26.7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 27MHz Effective Throughput 

© 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

« High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

¢ User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

¢ Medium foot print case with 5 Disk Drive bays 

Options: 

© Mini Size Tower @ Case © Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compag® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


sea eras [aaa | is | 
LARLL | TRL V:1RLL | 1:1 ESD1 | 1:1 ESDI 
| Mono _| siso7 | stesz_| $1737 | sisea | 2357 | sze17_| 
WGA/Mone| $1602 | 1627_| si932_| $2057_| | soo12_| 
| EGA | sizaz | sis7z_| szo77 | sz202z | $2697 | $3157_| 
fearon sues | soe [ ser [ see | soe | sce | 
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16 MHz Clock, Zero Wait Operation 
Norton SI 18.7 «Landmark» 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 16MHz delivering I8SMHz 
Effective Throughput 

© 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 80ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 803875X Co-Processor Suy 

© AMI BIOS with full MS/DOS, 05/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

Mini Size Tower @ Case ¢ Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


386SX-16 w/512K, Hard Disk Drive, Monitor & Video Card 
Serhan mle nes 
VARLL | TRL 1:1 RLL sae 1 £5) Ea TESOL 
T $1837_| [52457 | s2017_| 


Ce 
[aca | siear | saore_| savr7_| soon | $707 | s0s7 | 
ferret] si9s7 | sauez_| soasr_ | szave | sase7 | soa7_| 











TURN PAGE FOR MORE PC BRAND SYSTEMS... 


FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours eS ml 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice 312-226-5200. Open Mon thru Fri..8am to 8pm Central i=. 
VISA, Discover, Checks, & Approved POs Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-22 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14, 1989 


-PCBRAND 386/20 $1489 





20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 » Landmark Speed 26.IMHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© True 20MHZ Intel 80386-20 CPU Operating with Zero Wait States 
delivering up to 26.1MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB using 256K and/or 
IMB RAM 

© 1.2MB S.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

© Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287, 80387 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENDC UNIX, 
NOVELL, 3COM and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit é 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower @ Case 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable ¢ Weitek Co-processor 


Standard Pre-Built Configurations: 


Pee ee ee | eS |e 
|_Mono | si995_| s2095_| $2220 | $2330 | s2860_| $3305 _| 





PC BRAND 386/25 $1689 





wi 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 «Landmark Speed 33.6MHz 
Norton SI 31.6 «Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© Inte] 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 34 to 44 MHz Effective Throughput 
* 1024K RAM standard expandable to 16MB using 256K and/or 
IMB RAM 
© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 
Enhanced 101-key AT Style Keyboard 
© High Capacity 200 Watt System Power Supply 
© Real Time Clock /Calendar with 5 Year Battery 
© 80287, 80387 or Weitek Co-Processor Support 
Industry Standard BIOS with full MS/DOS, OS /2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 
User configurable 1/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 
® 8 Slot motherboard design (5 16Bit & 3 8Bit) 
© Medium foot print case with S Disk Drive bays (Full size case w/cache) 
Options: 
© 32KB or 64KB Cache Processor © Weitek Co-processor © Tower ® Case 
* Custom configurations w/Name Brand peripherals of your choice 
* Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 
40MB-45MS | 66MB-25MS | 71MB-18MS |110MB-25MS| 150-17MS | 320-16MS 
aimrMm fo ovinth | 1aMpM [ 1IRLL os <a 





CRT display is courtesy of RIX Softworks,Inc. Irvine, CA. 
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Exceptional Support 


(386/33 CACHE 


_ $2799 


Worlds Fastest 
Personal Computer! 





33 MHz Clock, Zero Wait Operation 


Norton SI 45.9¢ Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

© Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 
Field Upgradable to 64K 

© 1024K RAM Standard Expandable to 16MB 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with S Year Battery 

© 80387 or Weitek Co-Processor support 

© Phoenix BIOS With Full MS/DOS, 0S/2, XENIX, UNIX, NOVELL, 

3COM and PCNET compatibility 

© 8 Slot motherboard design 

¢ Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower © Case) 

Options: 
Custom configurations w/Name Brand peripherals of your choice 
© Weitek Co-Processor © Tower ® Case © Factory Ram Upgrades 


Standard Pre-Built Configurations: 
386/33 With Hard Disk Drive, Monitor & Video Card 


Sd cverl medio Sores 
11MM Ut RLL TIRLL TIESDI 11 ESDt 
Mone | sme | susa_| see | sue | saat | se 
Nnneael 15 [ si | sore | sure | sao | sa 


EGA 


iaBRAND 


"PC Brand proves that you 
need not sacrifice quality 
components or performance 
to get a rock-bottom price.” 

PC Magazine 0c: 31, 1939 








- 286/386 PORTABLES trom $1745 





286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 
LCD Backlit Display 
Optional VGA 


Plasma Display ei | 


All feature: 
¢ 640 x 400 Backlit 
Supertwist LCD by TOSHIBA 
(VGA 16 Grey Scale Placma version Now: Available) 





© Monographic & Color operating 
modes, VGA Optional 

External Monitor Support 

© 2 Available expansion slots 

© 86-key keyboard 

© Accomodates two 5.25" or 
3.5" Floppy/Hard Disk Drives — 

© 200 Watt 112/220 Autoswitch Power 

© Serial, Parallel, Game Port, Clock/ 
Calendar Standard 

Standard Pre-Built Configurations: 


Portable System Processor and Drive Options 


pe] aoe [am [sarod soem | mes | 











+ Norton $13.0 CRT display is courtesy of RIX Softworks,Inc. Irvine, CA. "386/20 and 386/25 Systems come with 1024K. 





SAVEON NAME BRAND-PERIPHERALS... SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours J = 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-S200. Open Mon thru Fri.:8am to ipCinerl MasterCard, 
VISA, Discover, Checks, & Approved POs Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 822 
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es PC Brand ae 


LAPTOP | LAPTOP COMPUTERS? | RS* | MODEMS | [DISKDRIVES - | DISK DRIVES 


ioe HD... sessomeeocall 
TOSHIBA 
1000; 512K, 80088, 1 FDD .escnsssossnassissneuessosee $679 


5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, ...6115 
ZENITH 





Other Makes and Models Call 


MONITORS* 


MAGNAVOX 
7BM623 12” Amber TTL Monochrome .. 


M8762 13" RGB (640x200) Color .... 
CM9043 13” EGA (640x400) Color... 


9CM082 14" VGA (640x480) .31DP Color.... .415 
MITSUBISHI 

1410 14" EGA (640x350)... «- $369 
1381 14" Diamond Scan (800x600) .. 499 
HL6605 16" EGA/VGA (1280x1024) ....1295 
HL6905 20” EGA/VGA (1280x1024) .... 2325 
NEC 

Multisyne 2A 14” (800x600) VGA.... 
Multisync GS 2A 14” Multi-Mono .. 


Multisyne 3D 14” EGA/VGaA (1024x768i) .679 
Multisyne 4D 16" (1024x768) .28DP ......Call 
Multisyne 5D 20" (1280x1024) .31DP ....Call 
PANASONIC 

C1391 PanaSync 14" ¥GA/EGA (800x600) ....$489 
15°/19" (1280x960) Grey Scale Monitors ...Call 
PRINCETON GRAPHICS 

Max 15 14" Multi-Mono (to 1024x768i) $249 
UltraSync 14" EGA/VGA (800x600) ...... 520 
UltraSyne 16” EGA/VGA (1024x768) ...879 
PRINCETON PUBLISHING LABS 
Multiview 15" Full Page Monitor w /adapt..$890 
RELISYS (Top Rated by Infoworld and PC World) 
9503 14" VGA Mono (640x480) ia 
9513 14° VGA (640x480) =a 
1520 15" VGA/EGA Mulnfreq (to 1024x7680. Call 
SEIKO 

M1440 14” VGA (to 1024x768). 
M1450 14" VGA (to 1024x768)....... 








SONY 

CPD1304 14” 25DP(1024x768)Multiscan . $689 
CPD1320 13” (640 x 480) VGA ....scceerssees 485 
ZENITH 


ZCM-1490 14” Flatscreen Enhanced .... 













ATI 

2400ETC Internal Modem w/MNPS ... $165 
2400ETC External Modem w/ MNPS ...205 
HAYES 

ALL NEW PRICES = 
PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom .. 
1200 Baud External 
2400 Baud Internal w/Bitcom .. 
2400 Baud External ................ 
2400 Baud Internal w/MNP. 
US ROBOTICS 

Courier HST/9600.... 

Courier V.32 9600 Baud Ext, wi MNP5 . 889 
Courier HST Dual Standard Modem......995 
Courier HST/1X 9600 Modem .......sssss00 
Courier 300-9600 HST Internal .............. Call 















TAPE BACK-UP 


SPECIAL 





VIDEO CARDS 


ATI 

VGA Wonder w/256K .. 
VGA Wonder w/ 512K .. 
PARADISE 
Autoswitch 480 EGA . 
VGA+ .. 
VGA+ 16 16 Bit Version NEW 
VGA Professional w/512K ... 
VGA Professional II w/ 512K 
PC BRAND 

Mono Graphics w/Printer Port ... 
Color Graphics w/Printer Port 
EGA (640x480) Autoswitch .. 
VGA. 
VGA 16 Bi 
VIDEO SEVEN 
VGA 10241 w/256K 
VRAM VGA w/256K/512K . 
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360K 5.25" HH Black .... me 
720K 3.5" HH w/5.25" Mounting 
1.2MB 5.25" HH Grey ......0sse. 85 
1.44MB 3.5"HH Grey w/ 5.25" ‘Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25” 360K/PS/2 Ext.Floppy ......$199 
HARD DISK DRIVES: 
IOMEGA 

B1201 Single 5.25" 20MB Int. . 
B144] Single 5.25" 44MB In! 
B244X Dual 5.25" 44MB Ext... 
MICROPOLIS 

1558-15 330MB 18ms ESDI Full Hgt...$1550 
640MB 18ms 15 Mbit ESDI Full Hgt. ....Call 
MICROSCIENCE 

66MB 28ms HH1060 RLL.. 
116MB 28ms HH1120 RL! 
MINISCRIBE 

71MB 18MS M3085 MEM ......scccssscmssseees $595 
150MB 17MS M3180E ESDi 1/2 Hgt ..1195 
320MB 16MS M9380 ESDI Full Hgt. .... 1595 
PRIAM 

130MB 20MS ID130AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
SEAGATE 

20MB 65MS $T225 w/XT Controller ... 
20MB 35MS ST125 w/XT Controller ..... 
20MB 35MS ST125 ee 
30MB 65MS ST238 w/XT Controller ..... 
30MB 35MS ST138 .... on 
30MB 35MS ST138 w/XT Controller Pa 
40MB 28MS $T251-1 . 
40MB 24MS ST151 ........00 
80MB 28MS $T4096 Full Height .. 
TOSHIBA 

66MB 25MS MK134 RLL ..........cecssseeraeee $429 


Please call for other Models not listed 


TAPE BACKUPS 


40MB PC Brand for AT/XT Internal QIC.....5199 
60MB Archive Int. or Ext. w/Cntrl. ....$590 
60MB Maynard Maynstream Portable ..889 
150MB Archive Internal ..... +0925 
150MB Archive External ... 



































save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Half Page Scannet......... $189 
Complete PC Full Page Scanner .,...0...575 
DFI HS3000 Plus Gray Scale Hand Scan.......219 
Microtek MSF300G w/256 Grey Levels ... 1495 
Microtek MSF300Q w/64 Grey Levels .....1275 
Summasketch 12X12/12x18 ...........378/599 


PRINTERS* oe. 


BROTHER 

HL-6e Laser (HP LJII, HPGL) ...... 
HL-8PS Postscript Editor's Choice 
EPSON 

LX810 180/30.....189 LQ510 180/60.......329 
FX850 330/88... 345 FX1050 264/54......445 
LQ850 330/88...Call LQ1050 330/88....Call 
LQ950 264/88...Call LQ2550 400/108..Call 





KODAK DICONIX 

150Plus 150/50..315 300WP 310/73 .....439 
HEWLETT PACKARD 

Deskjet Plus .....710 Laserjet I]... 1720 
Laserjet IIP,IID...... 






LASER JET ACCES: 
PDP Pacific Page Postscript Emulation ........ $559 
PDP Plotter in Cart./25 in 1 Cart 
CPI Superfont Cart. Adds 150 Fonts...... 


CPI 1mo Mem Kit...319 CPI 2MB Mem Kit......549 

PRINCETON PUBLISHING 

PS-388 Postscript RISC board ..sssses2250 
Fast Postscript for your HP Laserjet! 

NEC 

P2200XE 192/54 335 LC890XL Laser ..4495 

OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 

ML380 180/60.. .359 ML390 270/90 .....475 

ML391 270/90 ..655 ML393 450/120.. .995 

PANASONIC 

1180 192/38....... 189 1191 240/48.......... 245 

1124 192/63....... 339 1624 New! .......:Call 

TOSHIBA 

321SL 216/72...Call 341SL Wide Carr...Call 

351SX 360/120.Call Express 311 .........Call 


Call about 400 dpi Postscript Compatible Laser Printer 
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| NOVELL NETWORKING | 


NOVELL 

4 User ELS 286 Level 1 
8 User ELS Level II (Version 2.15) . 
Advanced Netware 286 (Ver. 2.15) 
SFT Netware 286 (Ver. 2.15) ... 












Disc Coprocessor Board .. 
NE2000 Ethernet File Server Board 
NE1000 Ethernet Card... Seen 





G/ Ethernet AT .... 
G/ Ethernet (8-Bit) 
G/ Ethernet for PS/2 
STANDARD MICRO 

PC130 Arcnet Board .... 

PC270 Twisted Pair Arcnet Card... 
PC500-WS 16 Bit Work StationBoard .... 
PC550-W5S 16 Bit Twisted Pair Work Station Bd 
PC550-FS 16 Bit Twisted Pair File Server Bd ....n. 
PS110 Arcnet Board for PS/2. 
PC500-FS 16 Bit File Server Boa 
ARCNET Passive Hub...... 
ARCNET Active Hub .. i 
ARCNET Twisted Pair Active Hub ....... 
TIARA 

4 Port Passive Hub .... 
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Lancard/E 8Bit Twisted Par ETHERNET 329 
WESTERN DIGITAL 





Ethercard+ A for PS/2 .... 
UNINTERRUPTABLE PO 
ELGAR 

1DS1100 1000 Watt UPS .. 
IPS 500 Watt UPS 








PTI 
DataShield Turbo/2 625 Watt .... 


ix@ BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed, 


| SOFTWARE _si| 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 
BORLAND Quattro ........0000 
CENTRAL POINT PC Tools Deluxe 5.5 
LOTUS 123 30... 
MICROSOFT Excel 2. 
MICROSOFT Word 5.0.. 
QUARTERDECK Desqview 386 
SYMANTEC Q&A 3.0 wsssssssers 
WORD PERFECT Word Perfect 5.0 .. 
XEROX Ventura Publisher 2.0... 


SERIAL MOUSE 





















| CO-PROCESSORS/BOARDS | 
INTEL 

Aboveboard Plus w/512K .. 
Aboveboard Plus 1/O 512K 
Inboard 386 for PC w/IMB. 
Inboard 386 AT... oon 
8087-2 aresersvcrreerens 129 "9087-1 
80387-16 —--ccseooeee 349 802B7-10 ceserrresereees 229 
80387-25 sencrcerseees495 80387220 crerescrserseers 399 
80387-SX ssvorsserete 339 BOIB7-33 .eosssrsrereee O59 
“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 








iS Order Call 1- 800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours =) gg) “ZZ, 


PC Brand, Inc.954 W. Washington St., Chicago, 1L.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200.Open Mon thru Fri: 8am to aa Central .MasterCard, 
, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-22 
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DSC NEXOS 386 LAN BEATS NETWARE! 


NEXOS 1s the clear winner! 
NEXOS 386 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
Lanquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS’ supe- 
rior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 


Fast! 


In real-world, user traffic envi- 
ronments on industry standard hard- 
ware using well accepted, multi-user 
applications for database, spread- 
sheet and word processing, NEXOS 
beat NetWare in performance 
with an advantage of as much as 
637%. You'll work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 


| 


MS-WORD MULTLUSER STRESS TEST 


Smaller Is better! 


wad 


NEXOS'’ fast, retiable and consistent perfor- 
mance is clearly shown using a Compaq 386/25 
server and 12 IBM PS/2 workstations running 
the Lanquest Group's MS-Word benchmark. 


Secure! 


It’s important to protect fast mov- 
ing data from corruption. NEXOS 
features a complete data integrity 
and protection system so powerful 
that your data is protected even if 
your power fails—without the 
expense of a mirrored system or 
UPS. NEXOS always writes complet- 
ed transactions to disk. If hardware 
problems occur during a transac- 
tion—your data will remain intact. 
Just restart the transaction with the 
original—unchanged data. NEXOS is 
prepared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS'’ tape transac- 
Netware® is a registered trademark of Novell. inc, 
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NEXOS blasts through 
performance barriers! 


tion logging to the server's tape 
drive. With NEXOS your critical data 
is safe! 


Flexible! | 


NEXOS gives you the flexibility, 
power and connectivity of 100% DOS 
and NETBIOS application compati- 
bility. Run all the applications your 
users demand and have access to 
UNIX, SNA hosts and the public net- 
work. 

With all this power it’s likely you'll 
want to put lots of data on-line. 
NEXOS’ large-drive support pro- 
vides access to virtually unlimited disk 
storage. 

The unique disk handler makes 

multiple hard drives appear as one, 
providing contigu- 














NEXOS’ power has been har- 
nessed with an easy to use menu 
system that will have the system’s 
administrator and users up and run- 
ning in minutes. Simple instruc- 
tions, familiar, DOS-like commands 
and DSC technical support means 
your NEXOS LAN system will work - 
for you — for the users — and for 
your company. 

NEXOS 386 is another quality 
networking product from DSC, a 
$340 million leader in advanced 
communications, From your desk- 
top to around the world, DSC is 
delivering the quality networking 
solutions you demand! 

To learn more 





ous file space 
across multiple 
drives. 

Connecting to 
your existing 
workstations is a 
breeze. NEXOS 
supports more 
than 30 worksta- 
tion interface 
cards for PC, XT, 
AT and PS/2 
workstations and 
your choice of 
topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS LAN! 

CIRCLE 243 ON READER SERVICE CARD 





about NEXOS or 
to become an 
authorized DSC 
dealer call now. 
Be sure to ask for 
a FREE copy of 
the full series of 
|} benchmark 
results! 


1-800-BUY-NEXOS 
1-800-289-6396 
Fax: 408-954-5158 


The DSC NEXOS 386 LAN Operating System 


DSC Communications 
Corporation 





sag Backup on a 
Tape Personal Scale 


Drives 


by Catherine D. Miller 


The question is not whether you should back up the 
data on your hard disk, it’s one of choosing the backup 
system that will best serve your needs. Of the many back- 
up systems available for the PC, DC 2000 drives offer a 
sensible solution for the individual backup of hard disks 
as large as 120MB. 

Peripheral Strategies, a Santa Barbara, Califor- 
nia—based market research firm specializing in backup 
devices, predicts a bright future for DC 2000 minicar- 
tridge tape backup systems. While it forecasts that high- 
capacity helical scan drives—both 8-mm and 4-mm 
DAT—will show the greatest sales increases over 
the next few years, Peripheral Strategies expects 


As the DC 2000 market 
comes of age, 

you no longer have to 
choose among 

price, capacity, and 
performance. The 14 
units reviewed here offer 
winning combinations 
of ali three. 
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that quarter-inch cartridge tape drives with 
300MB capacities or less (this includes 
both DC 2000 and DC 600 units) will con- 
tinue to enjoy the greatest market share of 
all backup systems. 

Peripheral Strategies expects sales of 
DC 2000 drives to increase by nearly one- 
third, from an estimated 419,000 units 
sold in 1988 to 557,000 in 1989. Sales of 
DC 600 drives, the current tape backup 
market leader, are expected to increase at a 
slower rate, from 645,200 units sold in 
1988 to 753,800 units in 1989. By 1990, 
sales of DC 2000 drives are expected to 
jump to 710,000 units and should surpass 
the sales of DC 600 units in 1991. 

Why the glowing forecast? When PC 
Magazine last looked at DC 2000 tape 
drives in our June 23, 1987, issue, we 
found that the first crop of these systems 
fell short of their promise. The seven units 
we reviewed then had capacities of 4OMB 
and less, were priced in the $600 to $1 ,600 
range, were slow, and required 40 minutes 
to preformat the tapes. We came to the 
conclusion that DC 600 data cartridge sys- 
tems, the established quarter-inch tape car- 
tridge technology upon which today’s DC 
2000 technology is based, offered more 
performance for the money invested, and 
that floppy disk backup was sufficient for 


By 1990, sales of DC 
2000 drives are 


expected to jump 


and should surpass 
the sales of DC 600 
units in 1991. 





those who are on a budget. 

The last two years have seen a lot of im- 
provement in minicartridge technology. 
Capacities have increased, speed has im- 
proved, and prices have gone down. DC 
2000 backup systems now offer a lot of 
performance for the price. 


THE MECHANISM 

The DC 2000 minicastridge itself is based 
on the same patented design as the DC 600 
data cartridge from which it’s derived. 
Standard DC 600 data eee pack 600 


feet of tape into a 0.6-by-6.0-by-4.0-inch 
case, but the 0.6-by-3.3-by-2.4-inch 
standard DC 2000 minicartridges have a 
tape length of 205 feet. The recording 
mechanism is similar for the two types of 
drives, but DC 600 drives rely on separate 
read/write heads, while DC 2000 drives 
have one read/write head. 

The tape drive’s motor is responsible 
for turning the tape cartridge’s drive belt, 
which in turn pulls the magnetic surface of 
the tape across the tape drive’s read/write 
head. Data is recorded to tape as the sur- 
face of the tape moves across the read/ 
write head, which sensitizes its magnetic 
coating. 

Minicartridge drives can rely on direct 
drive or belt-driven motors. Direct-drive 
motors are simpler but have more moving 
parts. Belt-driven motors may run more 
smoothly and put various drive parts in 
better position for interfacing with the tape 
itself, but they have a greater potential to 
slip, break, stretch, or vary speed than di- 
rect drive motors. 

The real secret of the hardware’s suc- 
cess and durability, however, is its read/ 
write head technology. Since the read/ 
write head is the only part of the drive that 
makes direct contact with the recording 
media, its construction is important in de- 


MINICARTRIDGE TECHNOLOGY: Meeting the Capacity Challenge 


by Catherine D. Miller 

As the minicartridge market has ma- 
tured, tape capacity is approaching 
what used to be the domain of the larg- 
er, DC 600 data cartridges. While DC 
2000 tapes are typically used to store 
about 40MB of data in QIC-40 or Irwin 
40 formats, new versions of the mini- 
cartridge tapes designed to store 
165MB in QIC-standard formats are 
currently available. 

Standard DC 2000 tapes are 205 feet 
long. The magnetic portion of the tape, 
made of a ferric oxide, is combined 
with a chemical binder that attaches it to 
a sturdy plastic base film. The formula- 
tion of the ferric oxide and the binder 
can be modified to increase the flux 
transitions per inch (ftpi) a drive is able 
to record. The greater the ftpi, the 
greater the density (and amount) of data 
that can be recorded on a given length 
of tape. DC 2000 tape’s maximum re- 
cording density is 12,500 ftpi. 

Tape manufacturers have increased 
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the capacity of minicartridges in two 
ways. The first increase came with 
3M'’s introduction of the DC 2080 in 
January 1989. By increasing the maxi- 
mum recording density of the DC 2000 
from 12,500 ftpi to 15,000 ftpi, approx- 
imately twice as much data can be 
stored on these cartridges. QIC-80 and 
Irwin 80 recording formats require the 
density of the DC 2080. 3M has also in- 
troduced another high-density tape, the 
DC 2110 (with a recording density of 
20,000 ftpi) that is used for recording in 
the QIC-128 format. 

A second way to boost the capacity 
of tapeis to extend the length of the tape 
by 50 percent, from 205 feet to 307.5 
feet, achieving a 50 percent increase in 
data capacity. To fit 307.5 feet in the 
same package designed for 205 feet of 
tape, extended-length tapes have a 
.025-inch plastic base film, thinner 
than that of standard-length tapes, .040 
inch. Thinner tape wears the drive's 


head at a different angle | than apes 


standard-length tapes. As a result. if 
you consistently use extended-length 
tapes in a drive, you may have trouble 
teading a standard-length tape in that 
drive. Of course, the way a head wears 
also depends on its design and the mate- 
rial from which it’s made. 
Extended-length tapes are available 
in each of the three recording densities 
described above. An extended-length 
version of the DC 2000, called the Se- 
ries II Gold DC 2000XL, is available 
from Carlisle Memory Products (10170 
Sorrento Valley Rd., San Diego. CA 
92121-1604; (619) 452-7840). The DC — 
2000XL carries a list price of $34.75. 
3M offers extended-length versions of 
the DC 2080 and the DC 2110, called 
the DC 2120 and the DC 2165. { 
While the capacity of minicartridge 
products has drastically increased this 
year, increasing data storage require- 
ments for PCs next year and beyond 
will spark production of still higher ca- 


pacity minicartridges. a 





termining the drive’s ability to read tapes 
after many passes. Read/write heads, 
which can be made of hard or soft brass, 
ferrite, and ceramics, have become more 
durable over the years. 

3M patented the data cartridge technol- 
ogy it created in 1971 and currently has 
three licensees: Carlisle Memory Prod- 
ucts, Sony Corp., and Hewlett-Packard; 
HP does not sell data cartridges in the retail 
market. 

To ensure compatibility, the magnetics 
of these cartridges are similar, although 
other characteristics are not. Hub design, 
the drive roller, drive belt, and the comer 
rollers are important factors in aligning the 
read/write head with the tape surface, and 
these vary among tape manufacturers. 
Sony and 3M offer two-year warranties for 
their tapes, while Carlisle is so confident of 
the durability of its tapes that it sells them 
with a lifetime warranty. 


INCREASED CAPACITY 

Several factors have contributed to the in- 
creased capacities of DC 2000 systems. 
The capacities of the tapes themselves 
have increased. Extended-length tapes 
have increased the length of the tape from 
205 feet to 307.5 feet, and tapes with in- 
creased recording densities allow more 
data to be recorded on the same length of 
tape. (See the sidebar ‘‘Minicartridge 
Technology: Meeting the Capacity Chal- 
lenge.’*’) Standard DC 2000 tapes typically 
have a formatted data capacity of about 
40MB; extended-length tapes, which are 
half as long, have a formatted capacity of 
about 60MB. 

The firmware and software of the tape 
drives must directly support the extended- 
length tapes, and tape drives that record at 
greater densities require high-density tape. 
In the reviews that follow, we let you 
know which drives support extended- 
length tapes and the type of minicartridge 
required for the density at which each drive 
records. 

Another method of increasing the ca- 
pacity of minicartridge systems is to in- 
clude software-based data-compression al- 
gorithms. The only drive we reviewed that 
makes use of data compression is Tallgrass 
Technologies’ TG-1140, which is de- 
signed and manufactured by Colorado 
Memory Systems. We also looked at an 
early production model of a Core drive that 
uses data compression to pack 240MB on 
one minicartridge. (See the sidebar ‘‘Core 
Tackles the Low End.’’) Data compres- 
sion is a technology that several other man- 


DC 2000 TAPE DRIVES 


ufacturers are considering for inclusion in 
future versions of their drives. 

Because the algorithm is software 
based, microprocessor speed is important 
in determining whether using data com- 
pression will improve or decrease backup 
performance. According to Colorado 
Memory Systems, drives incorporated into 
386 systems of 20 MHz and faster have 
speedier backup times with data compres- 


With such rapid 
evolution, obviously 


some industry 


standards were 
needed to better guide 


manufacturers. 





sion enabled than with it disabled. The 
company is currently working on a drive 
with the data compression capability built 
into the hardware itself. 


TAPE DRIVE STANDARDS 

With such rapid evolution in tape drive 
technology, obviously some industry stan- 
dards were needed to better guide manu- 
facturers. The solution lies with the Quar- 
ter-Inch Compatibility (QIC) committee, 
composed of tape drive manufacturers and 
tape cartridge manufacturers, which was 
formed to develop standard formats for 
both DC 600 and DC 2000 data cartridge 
tape drives. 

The QIC-40 standard, one of the first 
developed for the minicartridge, was de- 
veloped specifically with the PC market in 
mind. The QIC-40 standard indicates the 
file format on tape, theoretically allowing 
the QIC-40 standard tapes to be inter- 
changed among different drives. A Reed 
Solomon error-correction algorithm is also 
part of the QIC-40 standard. Bvasting an 
error rate of I in 10°14, this protocol is 
commonly used with other recording for- 
mats as well. Other QIC format standards 
typically used in the minicartridge market 
include QIC-80 and QIC-128. 

Seven of the 14 drives we reviewed use 
the QIC-40 format standard; three use oth- 


er QIC-standard formats. One uses the 
QIC-24, a format standard common for 
DC 600 drives. 

Two dissenters are the drives from Ir- 
win, which use Irwin’s own proprietary 
format. Irwin was the company responsi- 
ble for pioneering DC 2000 minicartridge 
technology and currently has more DC 
2000 drives installed in the workplace than 
any other minicartridge manufacturer. Al- 
though you can’t exchange tapes written in 
Irwin format with drives other than Ir- 
win’s, there are a lot of Irwin drives out 
there. This allows the company to main- 
tain a de facto second standard. 

In most cases it isn’t necessary to spend 
the time preformatting minicartridge tapes 
before using them, even though most DC 
2000 drives require preformatted tapes. 
3M now sells preformatted tapes for the 
most-popular DC2000 formats, including 
QIC-40, QIC-100, QIC-128, Irwin 40MB 
and Irwin 80MB. Tapes preformatted for 
QIC-80 are expected to be introduced dur- 
ing the first quarter of 1990. Most drives 
have no problem using these preformatted 
tapes, which are priced $5 to $8 higher 
than their unformatted counterparts. 


IMPROVED PERFORMANCE 

Two units, Sysgen’s Reliant Model 510 
and Mountain Computer's FileSafe 8000 
Plus, avoid the issue of preformatting by 
formatting the tape while backing up data 
from your disk—a feature commonly as- 
sociated with DC 600 data cartridge sys- 
tems. Both systems rely on controllers, as 
do DC 600 units, and both write data to 
tape in proprietary formats. 

While backup speed was not adversely 
affected in the case of the Reliant, the File- 
Safe 8000 Plus achieved a significant in- 
crease in backup performance as a result of 
running off its own controller. (The File- 
Safe 8000 Plus can also run off the floppy 
controller, but it loses much of its perform- 
ance edge.) 

Another unit reviewed in this group, 
Advanced Digital Information Corp.’s 
Data 128, relies on its own controller but 
requires that tapes be formatted before 
they are used for backup. Like the FileSafe 
8000 Plus, the Data 128 showed a signifi- 
cant increase in backup speed over the 
floppy-disk-drive-controller interface 
competition. An 8-bit expansion slot is re- 
quired for these controllers, and they add 
to the cost of the backup unit—these three 
units are the most expensive of all the units 
reviewed. The overall performance in- 
crease may be worth it for many users. 
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While the Reliant, the FileSafe 8000 
Pius, and the Data 128 are the only units in 
this roundup that run off their own control- 
lers, the Irwin Product Group plans to in- 
troduce a 120MB drive that relies on its 
own controller by the time this issue hits 
the newsstands. 

The other 1 ] drives we reviewed nun off 
your computer’s floppy-disk-drive-con- 
troller. Although the floppy controller in- 
terface limits the data transfer rate, there 
are still advantages to using this standard 
interface. A separate controller isn’t neces- 
sary, and it’s a simple matter to connect the 
PC’s power and data-control cables to the 
drive. This cuts costs and alleviates the 
need for an expansion slot. 

Many of the DC 2000 drives reviewed 
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5.25-inch format, SOMB 
SECOND HARD DISK 


DC 2000 TAPE DRIVES 


here are available in both internal and ex- 
ternal models. Internal models are $100 to 
$200 cheaper than their external counter- 
parts but require either a 3.5- or 5.25-inch 
half-height drive bay. They rely on your 
computer’s power supply and don’t take 
up space on your desk. 

External models are more expensive for 
two main reasons: They require an‘adapter 
card, which occupies an 8-bit expansion 
slot, and they are housed in soundproof 
casing designed to protect the drive from 
the elements. Some include their own 
power supplies, which further increases 
the costs. If you purchase adapter cards for 
several machines, you can easily shuttle 


ns 


5.25 by 5.5 Inches, 44MB,teft 
4.6 by 7 inches, 4OMB, right 





the drives back and forth from one com- 
puter to another. 


STRENGTH IN SOFTWARE 
But the hardware is only part of the story; 
it’s the software that really makes a differ- 
ence in flexibility and the backup and re- 
store features offered. It’s the part of the 
that you use to communicate with 
the drive to tell it which data you want to 
back up and restore. 

With the exception of Tecmar, the 
manufacturers of all the drives reviewed 
here claim their drives will function only 
with their software; Tecmar will also sup- 
ply Sytron’s SY-7OS software at your re- 
quest. Sytron (Tel: (508) 898-0100) claims 
the new version of its software, Sytos Plus, 


5.25064 GOOMB 
WORM CARTRIDGES 





Capacity. 360K to 1.44MB 
Hardware invastmant: nona 
Media cost per MB. $1 
Advantagaa’ no hardware 
purchase, fila Interchange, 
can back up file as it's 
modified or created 
Disadvantagaa limited 
capacity, attanded backup 
only, alow date transfer rete 


Capacity: 20MB to 1,050MB 
Manufacturers Miniscnbe, Cora. 
CDC, Micropolis, Maxtor 

Media coat per MB (includes 
hardwara investment): $3 50 to $14 
Advantagas: speedy random 
access, can back up file as it's 
modified or created 
Disadvantages: axpansiva. lack of 
data securty 
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REMOVABLE CARTRIDGES 
AND HARD DISKS 


Capacity: 12MB to 44MB 
Manutacturere Bernoulli, 

Tandon, Plus 

Hardware invastmant: $95 to 
$1,800 

Media coat par MB: $2.85 to $39.25 
Advantagea: speedy random 
access. data security, can back up 
tia as It's modified and created 
Disadvantages: expensive hardware 
and media, limited capacity 


Capacity: GOOMB to 1GB 
(5.25-inch media) 

Manufacturers. Mitsubishi, 

Micro Design International, 
Information Storags 

Hardwara invastment 

$3,400 to $6,300 

Media cost par MB. $ 32 
Advantagea:. high capacity. data 
security, data integrity, speedy data 
access, durable media 
Disadvantages: axpensiva 
hardware, can use media only once 
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will support any QIC-40 or QIC-80 drive 
reviewed here. 

Two types of backup have traditionally 
been available: image and file-by-file. Im- 
age backups simply copy a disk, bit by bit, 
to the tape. Image backups do not preserve 
file structure and thus do not conform to 
the QIC-40 standard. File-by-file backups 
add structure to the data being backed up, 
actually defragmenting files as they are 
taken from disk to tape. 

It used to be that image backups were 
much quicker than file-by-file backups, 
since they simply copied the entire struc- 
ture of the disk to tape. But improvements 
in performance—to the point that the flop- 
py-disk-drive-controller interface is often 
the limiting factor in terms of speed—eli- 


system best suited tor you. 


Most backup altematives allow you to choose among 
external, internal, and portable backup devices. External 
Models require an adapter card and are more expensive than 
their internal counterparts. In addition, many external models 
offer their own power supplies to avoid drawing power from 


HALF-INCH TAPE: 9-TRACK 


Different backup needs require you to select from a variety of 
backup systems. This guide will heip you determine the type of 
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minate that advantage of image backup. 
That only 6 of the 14 units we reviewed 
perform image backups is indicative of the 
trend toward faster file-by-file backup. 
The software included with these units 
is usually packed with features, but some 
are more pleasant than others. All but the 
Sysgen Bridge-Tape offer batch-mode op- 


eration, and all will append a file-by-file 


backup. Backup flexibility extends to se- 
lecting individual files, directories, and 
subdirectories (in every case except for the 
Tallgrass unit), All of the units that we 
covered here, except for the two from Sys- 
gen, offer password protection for added 
security and ail but the Data 128 allow you 





your PC, Not all internal backup devices are available In a 
3.5-inch form factor. 


to add a volume label on the tape. 

The restore options are just as impor- 
tant. What if you actually need to get the 
data back off the tape and are unable to ac- 
cess it? You need the same richness in re- 
storing options as you do with backup. All 
the drives reviewed, with the exception of 
those from Tallgrass and Tecmar, let you 
restore your files to any directory on any 
drive. 

Of course, a backup plan is beneficial 
only if it is used. All these units offer vary- 
ing implementations of automatic backup 
procedures, allowing you to specify the 
files to back up and the date and time to do 
it. All you have to do is remember to leave 
your system on and a tape set up in the 
drive. That way you're covered. 


The manufacturers listed for each type of technology are 


QUARTER-INCH TAPE: 
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Capecity 60MB to 400MB 
Monufacturere: LMSI, Storage 
Technologiaa, Fujitsu 

Hardwara investment $3.500 to 
$20,000 

Madia cost per MB: $.03 
Adventages: interchangeeble, 
inexpensive media, data security 
Disadvantages: expensive 
herdware, cumbersome for PC 
Gystams 





8mm HELICAL SCAN AND 
4-mm DAT CARTRIDGES 


Capecity: 1GB to 2.2GB 
Manutacturere: GigaTrend, NTM 
Systems, Emerald Systams, 
Mountain 

Hardware invaetmant. $4,450 to 
$7,300 

Media cost per MB $.03 to 50 
Advantagea: high capacity, 
network features 

Disadvantagas axpenaiva 
hardware, alow data transfer rates 


DC 600 DATA CARTRIDGES 


given as examples and are by no means the only or the best 
alternatives for that product category. Instead ot calculating 
the cost per megabyte for the hardware, the initial investment 
and the cost ot the media per MB ot storage have been 
separated where possible. 





QUARTER-INCH TAPE: 
Dc 2000 
MINICARTRIDGES 


Capacity: 6OMB to 525MB 


Manufacturers Archive, Invin 


(Cipher), Wangtek 


Hardware invaatmant: $1,000 to 


$2,100 


Media coet per MB §.14 
Advantagaa: fast data transfer rate 
Disadvantagea requira controlar 


board 


Capacity: 20MB to 150MB. 
Hardware invaatmant. $450 
to $2,100 

Medie coset per MB: $.20 
Advantages: inexpensive 
hardware, 3.5-inch form 
factor 

Disadventagea: slow data 
transtar rate, often requira 
pretormatting 
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HOW WE TESTED 

In the case of drives that have both internal 
and external versions available, we decid- 
ed to test the internal version, which often 
eliminated the need for adapter boards. We 
then backed up 43MB of data from a 
60MB hard disk, an amount of data that 
typically required the spanning of two car- 
tridges. 

Because the total time it takes to back 
up a drive includes the time you have to 
wait for the drive to initialize and to find 
the tape volume, we chose to measure the 
time elapsed from the time we typed the 
last keystroke to the time the program re- 
turned control to us. This is a more accu- 


BACKUP 


DC 2000 TAPE DRIVES 





rate measurement of backup time than the 
data transfer rate alone. We backed up the 
disk in a file-by-file mode and in image 
mode with the few drives that support it. 
We then restored the entire backup to the 
hard disk. 

When we first began testing, we had 


_trouble restoring files with several drives. 


Although initially discouraging, it was dis- 
covered that the problem was not with the 
drives themselves but with the hard/floppy 
disk drive controller included in our test 
unit. (See the sidebar **Incompatibility at 
Large: The Adaptec A ffair.’’) 


INCOMPATIBILITY AT LARGE: The Adaptec Affair 


by M. David Stone 

Getting a tape drive to work is not al- 
ways as simple as putting it in your sys- 
tem and properly installing the soft- 
ware. In some cases, you have to worry 
about your disk controller card. 

During the course of this review, 
several of the drives tested refused to 
work reliably. In the most ominous 
case, the backup appeared to go swim- 
mingly. However, the system refused 
to cooperate when it came time to re- 
store the files, tending toward random 
fatal errors during the procedure. 

The cause of the problem turned out 
to be our Adaptec ACB-2372B disk 
controller card, which simply doesn’t 
support the configuration we were us- 
ing for the tape drives in question. The 
configuration involved hooking up 
each drive by way of an adapter board 
that connects to the disk controller. The 
B version of the board (which we were 
using) has certain design constraints 
that grow out of its use of the Intel 
82072 data separator chip. 

According to Patrick Pejack, appli- 
cations engineer for AT products at 
Adaptec, the time it takes the Intel chip 
to perform certain functions created a 
potential time-out problem for OS/2, 
Version 1. Adaptec had to build a board 
that would work with a tape drive at a 
third floppy address (that is, in the same 
system with a B: drive) or one that 
would work with OS/2. Adaptec chose 
to make the board OS/2-compatible. 

Byron Smythe, product manager for 
the Adaptec controller, points out that 
the B version of the board will work 
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with a drive hooked directly to the flop- 
py disk connector, as if it were a B: 
drive. This statement was confirmed by 
PC Labs’ experience. (Smythe says the 
board specifically supports the Alloy, 
Archive, Everex, Irwin, Mountain, and 
Tallgrass internal tape drives.) 

Smythe and Pejack stress that the in- 
ability of a tape drive to coexist with a 
B: drive is limited to the B version of 


Betting in favor 

of solidified 
standards? Just try 
mixing and matching 
a tape drive with 
your existing 
controller—without 
first doing some 
hard checking. 


the Adaptec board. The C version of the 
board, which replaces the Intel 82072 
with a National Semiconductor chip, 
fixes the problem. When we replaced 
the B boards in our test systems with C 
boards, our problems disappeared. 

If you are planning to buy a tape 


In order to be included for review, the 
minicartridge drives had to be received by 
August 31 and have initial capacities be- 
tween 40MB and 80MB. Companies that 
were unable to meet our deadlines include 
Bi Tech Enterprises, Dolphin Systems, 
Franklin Telecommunications, PSI Tech- 
nologies, Tense Lectronix Corp., and Tus- 
sey. We chose not to review CMS En- 
hancements’ and Procomm Technology’s 
drives, which have the same hardware and 
software as the Alloy Retriever/60, re- 
viewed here. And Colorado Memory Sys- 
tems of Loveland, Colorado, (303) 669- 
8000, which designs and manufactures the 
Tallgrass TG-1140, markets the same 


backup system and you have the Adap- 
tec ACB-2372 in your PC, you should 
first find out which version you own. 
Look on the top left of the component 
side of the board for the model number. 
If it says ACB-2372, you have the B 
version and cannot expect a tape drive 
to work in the same system with a B: 
drive. If it says ACB-2370/72C, you 
have the C version and should run into 
no special problems. 

You can also identify the version by 
the presence of either an Inte] 82072 
chip (look for the Intel name) or a Na- 
tional Semiconductor DP8473 chip 
(look for the company logo, in the form 
of two squiggly lines.) Unfortunately, 
there is no simple way to upgrade a 
board with the Intel chip. If you must 
have both a drive B: and a tape backup 
unit, your only real option is to get a 
new controller. 


OTHER POTENTIAL ISSUES 

Even if you don’t have an Adaptec 
card, you may still run into compatibil- 
ity problems—especially if you have an 
inexpensive floppy disk controller 
that’s built around the cheapest possible 
data separator chip. Data separator 
chips can be designed as analog or digi- 
tal devices; usually, an analog design is 
more expensive, since it can tolerate 
wider speed variation—wow and flut- 
ter to stereo buffs. 

According to Bill Kenney at Alloy 
Computer Products, a typical disk con- 
troller with an analog data separator 
chip can handle a speed variance of 
about +12.5 percent, for a total win- 





drive under the name of Jumbo 120 for 
$399, nearly $100 less than the Tallgrass 
unit. 

The 14 minicartridge DC 2000 tape 
drives we review here come from Ad- 
vanced Digital Information Corp. (ADIC), 
Alloy Computer Products, Archive Corp., 
Everex Systems, Irwin, Mountain Com- 
puter, Palindrome Corp., Sysgen, Tall- 
grass Technologies Corp., and Tecmar. 
Capacities start at 40MB and 80MB, rang- 
ing up to 15IMB on a single minicar- 
tridge. If your backup requirements don’t 
fit into this area, our Backup Decision 
Guide is a good starting point in choosing 
an appropriate backup system. 


dow of 25 percent. In this category are 
the original IBM PC controiler and the 
Western Digital controller found in 
most AT clones. A typical controller 
based on a digital data separator chip 
provides only a 2 percent to 3 percent 
window. While the difference does not 
cause problems with today’s floppy 
disks, which have a typical speed varia- 
tion of about 1 percent, tape drives are 
another matter. 

The QIC-40 specification allows a 
maximum speed variation of +9.1 per- 
cent, fora window of more than 18 per- 
cent. Clearly, this is not aproblem for a 
board with 25 percent tolerance. Just as 
clearly, it is a serious problem for a 
board with only 2 to 3 percent toler- 
ance. And the problem is real enough 
that Alloy, according to Bill Kenney, 
“‘won’t guarantee that any board with a 
digital data separator will work with our 
tape drives.’’ (Even so, Kenney points 
out that at least one board based on a 
digital data separator—the Western 
Digital ‘‘FOX"’—has a tolerance that 
approaches 25 percent.) 

Even if you’ ve taken the precaution 
of checking your controller to ensure 
that it is capable of working with the 
tape backup unit you plan to buy, don’t 
take any chances. Once you get the tape 
drive installed, run it through one full 
backup and restore (but make sure the 
files have been backed up by some oth- 
er means first). If your disk controller 
has any problem with the tape drive, 
you'll want to know immediately—not 
when you’re desperately trying to re- 
store data you really need. ] 
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ADVANCED DIGITAL 
INFORMATION CORP. 


Data 128 
by Winn L. Rosch 


nia cig aR ape RNP 


More speed means avoiding the big slow- 
down—the floppy disk controller used by 
most minicartridge systems. Advanced 
Digital Information Corp. takes the fast 
track by exploiting the SCSI interface; it 
links its external Data 128 tape drive to 
your computer through a SCSI adapter. 
The result is an expensive ($2,295) 
128MB minicartridge tape system that is 
about 50 percent faster than its floppy- 
interfaced cousins. 

ADIC ranks among the old line of PC 
tape backup makers. Founded in 1983 by a 
consultant to the 3M company, it claims to 
have been the first to apply 3M’s data car- 
tridges to PC and Novell backup systems. 
The new Data 128 is an expanded, re- 
named version of an earlier product, the 
ADIC Model 480. In fact, the review ma- 
chine actually wore this label. With DC 
2110 tapes, the Data 128 packs 86MB per 
cartridge using 32 data tracks. Using 3M’s 
brand new and substantially longer DC 
2165 tapes, it stretches its single-cartridge 
capacity to 128MB. The drive follows the 
new QIC-128 standard, a refinement of the 
QIC-100 standard. ADIC also markets the 
Data 60, which has a 40MB capacity with 
DC 2000 tapes and 60MB capacity with 
the longer DC 2120 tapes. 


ISA COMPATIBILITY 

The SCSI host-adapter expansion board is 
a short card that uses the 8-bit PC bus for 
compatibility with all Industry Standard 
Architecture computers. The Data 128 
drive itself measures only 3 by 6.5 by 11 
inches (HWD); the tiny box links to its host 
adapter through a 45-inch long, moderate- 
ly flexible cable. 

Inside the two-piece aluminum box is a 
3M company tape drive relying on a di- 
rect-drive motor, mated with an auxiliary 
SCSI interface board. At the rear of the 
case is asmall dual-input-voltage 
(115/230 VAC) power supply, that draws 
its power directly from any wall outlet. A 
tiny 2.5-inch fan on the left cools the drive. 
A rotary switch accessible through a hole 
in the bottom panel allows you to select the 
SCSI device number of the tape drive. 

In addition to the fast SCSI interface, 


the Data 128 earns its backup speed with 
faster tape travel, churning its magnetic 
ribbon at 90 inches per second during read 
and write operations. Given an unlimited 
supply of data, it can achieve a raw data 
rate of nearly 6MB per minute. However, 
system and software overhead constrain 
that performance, and the drive shuttled 
tape almost in start-stop mode when back- 
ing up the 16-MHz 80386 test machine. 
The result is that its actual transfer rate test- 
ed at just over 3MB per minute—still a re- 
spectable speed for a minicartridge. 

The Data software that controls the sys- 
tem is compatible with DOS and Novell 
operating systems. Although it has only a 
single-minded file-by-file mode, it offers 
both a tightly guided menu system and, 
through a subsidiary program, batch oper- 
ation. While it can automatically start 
backups at an appointed time, the Data 
program takes over your computer while it 
awaits its appointment with destiny. 


BRAIN-FREE USE 
The system is designed for brain-free use. 
You’re first guided by a preliminary mov- 
ing-bar or number menu to choose from 
among basic system functions—backup, 
verify, restore, directory, or utilities. At 
the next level down, you're given more in- 
timate control, selecting paths and files as 
well as setup options. 

The various defaults can be selected 
and loaded into the menu by scripts (which 
can themselves be ES by menu 
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Data 128 

Advanced Digital information Corp., P.O. Box 
2996, Redmond, WA 92973; (800) 336-1233, 
(206) 881-8004. 

List price: a ne ee adapter card, 
drive, and Data software, $2,295. 

Requires: 512K RAM, DOS 2.0 or later. 

in Short: A SCS/interfaced minicartridge lape 
drive with a capacity of 86MB (128MB using the 
newer DC 2128 tapes) per tape and a data 
transfer rale of over 3MB per second. While fast 
and capacious, its price renders the system 
angen inion 
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choices). Options include full backups, 
partial backups selected by archive bit, and 
inclusion or exclusion of specific files. The 
system stores a directory on every tape. 

The restoration menu works like back- 
ups and allows three main modes of re- 
store: all files, files modified since the last 
restore, and individual file. 

The system requires 86MB or 128MB 
preformatted cartridges, of which ADIC 
offers five for $251.75. (One comes free 
with the base system). You can also format 
tapes yourself with the Data software; for- 
matting an 80MB cartridge takes about 40 
minutes. Reusing cartridges does not mean 
reformatting, because a menu selection 
will allow new backups to overwrite old 
ones. 

The Data 128 system is fast and capa- 
cious. While it remains too costly for sin- 
gle-user PCs, in network applications its 
speed may be enough to overcome qualms 
about its high price. 





ALLOY COMPUTER 
PRODUCTS INC. 


Alloy Retriever/60 


by Bruce ae, 


The Alloy Retriever/60 internal tape drive 
gives you more for your money than do 
some other QIC-40 drive vendors. For a 
list price of just $449, you get software for 
using the drive on network file servers as 
well as on standalone PCs. In addition, us- 
ing 205-foot standard DC 2000 tapes, the 
Retriever/60 will format up to 40MB. 
With 307-foot tapes, the potential capacity 
increases to 6OMB. 

Other vendors obviously like Alloy’s 
combination of hardware and software: 
both CMS Enhancements and Procom 
Technology package the company’s drives 
and versions of its ResQ backup and re- 
trieval software under their own names. 
Under the CMS label, the Alloy drive 
commonly has a street price of close to 
$300. And Procom offers an extemal ver- 
sion, the Model PXT-40-500, including 
adapter card, software, and one unformat- 
ted tape, for $750. 

The Alloy Retriever/60 is a belt-driven, 
5.25-inch half-height drive. You hook up 
the Retriever/60 directly to your floppy 
controller, most commonly using the drive 
B: cable; however, you can choose to con- 
figure the Alloy unit as any one of four sys- 
tem floppy disk drive units. You should 
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Alloy Retriever/60 

Alloy Computer Products Inc., 165 Forest St., 
Marlboro, MA 01752; (800) 451-8753, (508) 
481-8500. 

List Price: With AesQ and ResQNet software 
and one extended-length data cartridge, $449. 
Requlres: IBM AT compatible with floppy disk 
drive logic cable, power connector for second 
floppy disk drive, and empty internal half-height 
drive bay; 256K RAM; DOS 2.1 or later. 

In Short: The Alloy Retriever/60 is a standard 
QIC-40 style hard drive that can also be used with 
60MB tapes. It's no speed demon, but its 
flexibility is valuable. The two included software 
packages, ResQ and ResQNet, use reasonably 
Clear tree-style menus for running backup and 
restore operations on networked as well as 
standalone PCs. 
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not enter the tape unit as a floppy disk drive 
in your system’s setup program—that will 
just confuse matters, as all control of the 
Retriever/60 is via the drive’s own soft- 
ware. 


TREE-STRUCTURE MENUS 

The ResQ backup program files occupy 
about 278K of hard disk drive space. ResQ 
uses fairly simple tree-structure menus for 
all operations. You can activate various 
program commands by tapping a single 
letter key, by selecting an option with a 
mouse, or straight from the DOS com- 
mand line. 

A group called the Primary Commands 
controls backing up and restoring files and 
displaying a directory of the files on a tape. 
The Miscellaneous Command group con- 
trols such utilitarian tasks as tape format- 
ting and erasure, and creating ResQ macro 
files called AutoTIP files. You can mun Au- 
toTIP files from the DOS command line or 
you can schedule them to run once or on a 
regular basis. 

Scheduling is done through the includ- 
ed TIPTOK program, which, among other 
options, lets you run macro files in inter- 
vals of from 1 to 31 days. 

You can make only file-by-file backups 
with the Retriever/60 and ResQ. You can’t 


do image backups, which are usually 
quicker but ultimately less useful than the 
file-by-file backups. You can back up and 
restore a single file or directory, tagged 
files or directories, subdirectories, and 
whole drive partitions. You can also back 
up modified files only. Each backup is 
named with up to 44 characters; a backup 
session may consist of any number of files 
or tapes. 

A single backup may span several 
tapes, or you might have many backups on 
one tape. Each backup may be protected 
with a one- to eight-character password. 
You can restore files to any directory, 
drive, or anything that DOS thinks is a 
drive, including RAM disks and devices 
like Bernoulli cartridges. 

The Retriever/60 performed well on 
our benchmark tests, though not as quickly 
as some of the other QIC-40 units. The Al- 
loy tape unit took 26 minutes to back up 
43MB of data in the Full Disk Backup per- 
formance test and 33 minutes to restore the 
same data to the hard disk. Formatting 
40MB data cartridges took a fairly stand- 
ard 44 minutes. 

The Alloy Retriever/60 delivers value 
in the form of flexibility. With the poten- 
tial to format tapes for either 40MB or 
60MB and the inclusion of software for 
standalone PCs and networks, the system 
rates as a good buy. 


ARCHIVE CORP. 
‘ArchiveXL ; 
Model 5540 


by Bruce Brown 


The ArchiveXL Model 5540 emerges as a 
clear front-runner of QIC-40 standard 
drives. Price, construction quality, soft- 
ware, and performance are all outstanding 
features of this unit. 

Though Archive Corp.’s product lists 
for $499, including Q/Cstream software, 
you can find it for about $329 from a vari- 
ety of mail-order dealers. Like the other 
QIC-40 drives, the unit uses 3M DC 2000 
tapes; Archive itself does not sell prefor- 
matted tapes. 

The Model 5540 is a half-height, inter- 
nal 5.25-inch-form-factor drive that gets 
its power directly from the PC in which it’s 
installed. This unit has been built for dura- 
bility—it boasts a cast-aluminum chassis 
for strength and a direct-drive motor for 
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Your newborn could be in first grade 





before our warranty runs out. 


CORE 20MHz 

650MB Drives. 
‘\) 5 Year Warranty. 
| 









. are rated at a g0nz0 150,000 hours MTBF. 


’) warranty. 
\ Yep. Five years. 


Warp 4, Mr. Sulu. 

First there was the XT with the 
world’s slowest Hard Disk. Of course, 
we didn’t know that then. To us it ran at 

Warp speed. 

Then came the “Class of 286” and CORE’s 
drive access times smoked the speed of the ST-506 
controller— Warp 2. 

So the industry brought forth a new interface to keep up with 
users’ increasingly voracious appetite for accelerated I/O: ESDI. 

Able to transfer data at 10 Megabits per second— twice that of 
the standard XT/AT controllers —Warp 3. 

And just when you thought it was safe to specify ]0Mhz ESDI 
drives and controllers, 386 AT-bus and Micro Channel desk rockets 


appear. 

Their CPUs scream at 20,25, even 33 MHz. Nice, but even 
1OMHz drives and controllers can’t keep up. 

So, we set out to build the next expression of high capacity & 
high speed mass storage devices. 

The result is the 20MHz HC Series of superior hard disks and 
matching controllers —Warp 4. 

Four times the data-bit transfer rate of the ST-506 XT/AT 
Controller, available in... 


Four Fantastic Flavors. 
The CORE Bus Master Controllers are available in ESDI and 
SCSI models for both Micro Channel as well as AT-bus machines. 





| | Inan industry where the standard range for hard 
disk mean-time between failures (MTBF) is a weenie 
25,000-40,000 hours, our HC Series 650MB hard files 


They’re available in 20MHz ESDI and SCSI. 
And they carry a full-replacement 5 year 







is tike Spinach 
for Popeye. 


Only Better. 

Remember? One 20-ounce 

can, a good squeeze, a big gulp, and 
Bluto was on his way to hyper-space. 

Puta CORE Bus Master Controller in a PS/2 or AT-bus machine. 
Now watch system performance peak, just like Popeye on 
spinach! 

That’s because CORE Bus Master controllers carry 
their own intelligence, moving data between the drive and 
memory in half the clock cycles a standard 
controller takes. 

At the same time the Bus Master frees the 
CPU todo other work. 

Now add the 20MHz data transfer rate, and 
you’ ll get true balanced system performance. 

And no empty spinach can to recycle. 


Want Proof? is 
Call your CORE representative today for a FREE 8-page color 
brochure detailing information on our 20 MHz HC Series drives and 
controllers, how they max out I/O, and expand the available CPU 
clock cycles, especially on Micro Channel machines. 










x 


Find out how the CORE Bus Master Controller allows a 20Mhz 
CPU to perform like a 25. 
Discover how our HC Series drives and Bus Master Controllers 





Four exciting for the Micro Channel support full duplexing, making PS/2s a great 
flavors all running at i choice for Novell 386 and v2.15 SFT. 
want | ( ORE All of the above. 
ad They're simply another series of unique solutions from CORE. 
INTERNATIONAL _ Were the folks who've been providing superior enhancements and 
7171 North Federal Highway upgrades for IBM computers since 1982. 
Boca Raton, Florida 33487 Now, as an IBM business partner, we deliver on the Micro 
Channel promise, and keep the AT-bus out of extinction. Call today. 
Eastern R Office Central Regional Office Western Regional Office H 
Spee Sekt Rees tetra 407/997-6055 
Fax: 201/348-1921 Fax: 312/882-5965 Fax: 213/595-9055 Southeast Region Fax: 407/997-6009 
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consistent tape speed. Inserted tapes don’t 
protrude from the unit; to extract them, 
you push a button on the front of the drive. 
This is a welcome change from units in 
which the tape extends about one half inch 
from the drive, and releasing the storage 
media involves physically pulling it out. 


INSTALLING THE SYSTEM 

The simplest way to install the ArchiveXL 
is to slide it into an empty drive bay and 
connect the floppy disk drive B: cable and 
a power lead to its back. (You can install 
the Archive as a third or fourth floppy disk 
drive if you already have two or three flop- 
py disk drives.) Because the tape unit 
works with its own software, you don’t 
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change your setup program to reflect the 
tape drive’s 

The Q/Cstream backup utility, which 
runs in the foreground only, uses clear 
menus to direct you through all the steps in 
backing up and restoring data. When you 
start Q/C stream, you can specify verifica- 
tion of all backups; otherwise, verification 
is a separate menu choice. You can also 
command Q/Cstream not to sort directo- 
ries as they are backed up and not to set the 
archive bit when a file has been backed up. 
The latter option is especially valuable 
when you’re performing an unusual, extra 
set of i which would disturb rou- 


CORE TACKLES THE LOW END 

by Robert Kendall to back up, you can save the selection 
While CORE International has long _criteria as a backup catalog for reuse 
been a respected vendor of tape backup _later. 

drives, the company has concentrated You can specify that each backup 
its efforts mostly on very-high-capacity overwrite the previous one or be ap- 


models sporting correspondingly high 
price tags. Times change, however. 
Now the company is making a strong 
push for the lower-capacity backup 
market with a new 80/120MB drive, 
the COREtape CT80/120. We exam- 
ined a very promising beta-test version 
of this product, which will supersede 
CORE’s old 40MB QIC-40 floppy-in- 
terface unit. 

For an irresistibly low price of $349 
(for the intemal version), the CT80/120 
will store 80MB of data on DC 2080 
tapes or 120MB on DC 2165 tapes us- 
ing QIC-80 format. Data compression 
allows you to pack a substantial 240MB 
on a DC 2165. Thus, the product not 
only undercuts the price of most 40MB 
drives but also provides a real bargain 
altemative for higher-capacity backup. 


INSTALL LIKE A FLOPPY 

You instal} the CT80/120 like a floppy 
disk drive, connecting it to your sys- 
tem’s disk controller. The drive comes 
bundled with CORE’s easy-to-use 
COREtape software. It will perform an 
image or file-by-file backup of your en- 
tire DOS partition, or let you tag indi- 
vidual directories or files on-screen for 
inclusion. You can tag files globally by 
date or by name using wildcards, or 
back up only those with the archive bit 


set. Once you've selected the material — 


pended to it, and resetting the archive 
bit of backed-up files is optional. The 
program also allows execution from a 
batch file or automatically at a later 
time. There’s even password protec- 
tion. 

If you don’t want to restore the en- 
tire backup, you can call up a directory 
of the tape contents and tag the files you 
want. Or you can simply type a single 
filename or path specification. Accard- 
ing to the vendor, the software will in- 
clude a rather unusual feature: it will let 
you restore a single file from an image 
backup of your entire disk. This feature 
wasn't yet functional on the CT80/120 
at review time, but the vendor notes it is 
currently available on all other CORE 
units. Another attractive new feature 
speeds searches—to within J minute— 
for individual files by reading the data 
on the tape in randomly accessed 
blocks rather than sequentially. 

During backup and restore, a prog- 
Fess screen estimates the percentage of 
the task completed and displays time 
elapsed and the number of kilobytes 
written. This screen also lists each file 
and directory as it’s backed up, along 
with any errors that might occur. The 
program will optionally write this list to 
disk as a log file. 

Out of curiosity, PC Labs ran on the 


_ CT80/120 the same performance tests 


tine practice if the archive bit were set. 
You cannot do an image backup with 
the ArchiveXL,; all backups use the file- 
by-file method. You can back up a single 
file, single or multiple directories includ- 
ing subdirectories, or whole disks. You 
have the same options for restoring files. 
You can restore files to any directory or 
drive—not just to the place from which the 
files came. To save tape space and backup 
time, you can set the program to back up 


just those files that are new or that have 


changed since the last backup. 


NAMING BACKUPS 
Every time you make a backup with Q/C- 
Stream, you must enter an identification 


that challenged the fully reviewed prod-_ 
ucts in this feature. The result? We met 
with a couple of surprises. 


NOT-SO4DLE TESTING 
The tape drive was able to complete all 
our tests successfully, retaining data in- 
tegrity and presenting no major prob- 
lems. Our version coulda’t restore the — 
backed-up contents of a single directory 
to a different directory, although it 
could tack the restored directory onto a 
new parent directory. And while the 
vendor told us the software had not yet 
been fully optimized for speed, the _ 
drive nevertheless tumed in faster per- | 
formances than many of its higher- | 
priced competitors. oH 
If speed is your primary concem, | 
you may wish to consider the compa- 
ny’s newly released 125MB COREtape 
CT125, which uses a $195 SCSI con- 
troller interface board for faster data _ 
transfer. The external version sells for | 
$1,700, and an intemal unit should be | 
available by press time. This drive uses 
the same software and offers the same _ 
features as the CT80/120. There’s also 
the older $1,295 COREtape CT60, a 
60MB unit that uses DC 600 tapes and 
the QIC-02 format. 4 
The COREtape CT80/120 shouid 
prove a strong contender in the low-end — 
market. With an unbeatable price, flex- - 
ible and simple-to-use software, and 
surprisingly good performance even in 
its beta-test form, this newcomer has a 
good shot at making 40MB tape back- 
ups obsolete. _ ec a 
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Share Printers, etc. 





Ao) 1 Whos 0, OF 0) 0X 


Only $500 


plus $100 per 256KB 
up to 4MB 






PC Magazine [July 1989, Page 263]: 
“The Buffalo SL peripheral sharing device is simple enous 
le 


to use immediately yet sufficiently flexible to form 
center of a fairly complex network. It's a good choice... ° 





The SL Saves Money By Sharing Resources 
When you can't afford to buy a laser for each PC, using the SL™ ts the 
inexpensive way to let everyone share—not just your lasers, but printers, 
plotters and modems as well. You will get more efficient use of your 
peripherals because greater access by more users reduces unproductive idle 


Ten Channels: four parallel and six serial, all can be 
software configured as either input or output; automatic 
conversion from parallel to serial, serial to parallel, or serial to 
serial parameters; automatic switching and queuing of jobs 


e 115,200 bps: our software allows virtually all PC 
applications to serid data serially to the SL much faster than 


time and the need to purchase more of these expensive peripherals.The SL 
is an alternative to a LAN at a fraction of the cost. 


SL Increases Office Efficiency and Productivity 
An SL with memory improves PC productivity by allowing all users to 
simultaneousty send their print jobs and quickly release their PCs to continue 


working without being delayed by slow printers or others using the printer. 


Memory in the SL is a more sensible investment than additional memory in 
each printer since SL memory is shared by all users and all peripherals. 


arallel and 12 times faster than riormal 9,600 bps serial; 
C to PC file transfer serially at 115,200 bps 
Pop-up Menu Via Hotkeys: keyboard selection of 
Panne, macros and many other control functions; optional 
SR uses only 33K maximum conventional memory overhead 
compared with a LAN which typically uses more than 150K 
Simple installation: just plug in the cables and run the 
menu-driven installation software for the Pop-up Menu 
e User Upgradable Memory: from 0 to 4MB buffer 
e 45 Day Money Back Satisfaction Guaranteed 













CALL TOLL FREE TODAY 
We accept VISA or Master Card. 


(800) 345-2356 


Buffalo Products 
2805 19th St. SE 
Salem, OR 97302 
FAX (503) 585-4505 


CIRCLE 328 ON READER SERVICE CARD 


Smaller Si 


+ em 


e Ss All Parallel Ports 


AS-41 4inputs to 1 

Pa output automatic 
switch without any 

buffer for only $250. 


XE 2 automatic 
inputs to 2 electronic 
switch-selectable 
outputs with from 
256KB up to 2MB 
buffer, from $400. 








name for the backup; the name can use up 
to 44 characters. When I backed up a 
whole drive, for example, I named the 
backup Everything, but when I backed up 
just the directory C:\D2, I named it Drive 
C: Directory \D2. You can also enter an 
optional password for any given backup, 
using up to eight characters. 

You can have as many full or partial 
backups as will fit on a tape, each with its 
own name and password. When you start a 
backup, OfCstream determines whether or 
not it will all fit on the present tape; if it 
won’t, the software gives you the opportu- 
nity to start with a new tape or to have the 
backup span across tapes. 

To automate backup operations, QIC- 
stream has a macro capability that lets you 
save valid Q/Cstream command files. 
From within Q/Cstream you can schedule 
macros to run either at a specific time and 
day or on a weekly basis. You can sched- 
ule up to 17 macros. 

The ARCHIVEXL system performed 
very well on our benchmark tests. Format- 
ting a blank tape took the average 44 min- 
utes. We both backed up and restored our 
43MB test file at an approximate clip of 
2MB per minute. 

Archive Corp.’s ArchiveXL is a good 
choice for obvious reasons. If 40MB tapes 
fit into your backup scheme, the Archi- 
veXL, with its O/Cstream software, gives 
you solid construction, ease of installation 
and use, and good performance—all at a 
reasonable price. 





ArchiveXL Model 5540 

Archive Corp., 1650 Sunflower Ave . 

Costa Mesa, CA 92626, (800) 237-4929, 

(714) 641-1230 

List Price: $499. 

Requires: !BM AT compatible with haif-height 
drive bay, 256K RAM, DOS 3.0 or later. 

in Short: The ArchiveXL is a well-made QIC- 
40-standard dnve that's easy to connect and has 
very good backup and resiore times. The 
included Q/C Stream backup utility sottware uses 
an exceptionally clear menu system to control all 
‘operations. 
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Everex seems to make just about anything 
you can plug into a PC—and the PCs to 
boot. But of all its slide-in options, its tape 
drives are among the best—fast, reliable, 
versatile, affordable, and well built. The 
$499 minicartridge-based Excel 40AT is a 
prime example. 

An internal unit, the Excel 40AT drive 
arrives preconfigured to plug directly into 
an IBM PC AT or compatible. It’s already 
adapted from its native 3.5-inch form fac- 
tor to a half-height, 5.25-inch drive space. 
Even AT-style drive-mounting rails are in- 
stalled. 

Completing the system’s installation is 
a breeze. A standard 5.25-inch floppy- 
disk-drive edge-connector extends from 
the rear of the main circuit board of the 
40AT, so it plugs directly into a standard 
cable in lieu of your B: drive. A SIPP-style 
terminating resistor is socketed behind the 
connector for properly matching the load 
of your existing system. 


PC’S SHINING STAR 

Installed in a drive slot, the Excel will be 
the shining star of your AT. Six LED indi- 
cators along the front panel glow in various 
colors to indicate operations. From the 
left, the indicators are SEL (green), to let 
you know your system knows the drive is 
there and working, Read, Write, FWD, 
and REV (all yellow), to monitor drive op- 
eration and the direction of tape motion; 
and Power (red), just to reassure you that 
the volts are there. 

The drive is built around a die-cast alu- 
minum chassis to which the vital mechani- 
cal parts and the two circuit boards attach. 
The double-belt two-motor drive mecha- 
nism uses a smooth friction belt to move 
the tape capstan; a second, cogged belt 
drives a screw that raises and lowers the 
read/write head to the appropriate track. 
The drive runs more quietly than most, ex- 
cept during its initial edge-seeking opera- 
tion, when it buzzes loudly. 

The Excel 40AT uses the QIC-40 tape 
format, which ensures compatibility but 
requires that you format tapes before you 
first use them—a 40-minute operation. 
Everex does not sell preformatted tapes, 
but it does sell unformatted DC 2000 tapes 


for $25 each. As this issue went to press, 
Everex was shipping the Excel 40AT sup- 
porting extended-length tapes, with capac- 
ities of 6(OMB. 


THE EVEREX SOFTWARE 

The Everex Floppy Tape software in- 
cludes just about every backup and restore 
function known. Both image and file-by- 
file modes, with every selection option 
you could want, are supported. (One short- 
coming: before restoring files to a new di- 
rectory, you must manually create the di- 
rectory.) Its two integrated menu-driven 
interfaces are geared to different experi- 
ence levels. 

The beginners’ interface, despite its 
name, provides enough options for nearly 
any normal backup operation. Most of its 
controls are activated through function 
keys consistently assigned throughout its 
multilayer cake of menus, although the 
constant need to confirm almost every key- 
stroke is bothersome. 

The advanced interface gives you more 
intimate control. During image restora- 
tion, for example, it allows you to reallo- 
cate data away from bad disk sectors. For 
really advanced users or for anyone who 
wants to create batch files, command-driv- 
en and Novell-compatible software is in- 
cluded. 


Now the program’s big pratfall: image 





Excel 40AT 

Everex Systems inc , 48431 Milmont Dr , 

Fremont, CA 94538; (800) 821-0806, (415) 

498-1111. 

List Price: With software ang one unformatied 
$499. 


carindge, . 
Requires: IBM AT or compatible, 512K RAM, 


one half-height dive bay, DOS 3.0 or later 
in Short: A fast, Q' 


allows both menu and command operation in the 
foreground or background. 
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As the holidays near 


(l\Fundamenials—Three typeface packages 
specifically designed to produce Newsletters, 
Books & Manuals, and Flyers... each $159, 
(\Fontware—55 different typeface packages in 
points sizes from 2 to 144 each $99. 





O 32” format avallabla from ua. Specity 
when ordering. 

package Includes both 51/4” and 31/2” 
disks. 

B 31/2” format avaliable from manufacturer 
by request. Call us for details. 
CP—copy-protected, NCP—not copy-protected, 


The four-digit number next to each product 
is the product's [TEM NUMBER. Please refer 
to this number when ordering. Thank you. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 





4796 OPersonal Lawyer 2.0 .......... 39. 
5414 OFastpak Maill4.0 ............. 49. 
6011 OCorporate Ladder 1.1 
(organizational chart maker) ...... 49, 
1447 OFormToo! 2.01 ............... 55. 
4801 OPopDrop Plus1.0............ 59. 
6012 OPrintAite1.3................ 59. 
4594 OFormFiller2.0............... 89. 
Borland International ... NCP 
1496 BTurboBasic1.4........ eS. 
1498 BlurboC2.0..........,..... 105. 
4330 ph aa Prof.Pack1.0......... 175. 
F 5335 @TurboPascal5.5 ............ 105. 
Chipsott ... NCP 4332 BiTurbo Pascal Prof. Pack 1.0... 175, 
ca Turbo Tax dee! Personal 1040 7.0-Award 4329 Turbo Assembler & Debugger 1.0 105. 
tion software with a 1521 @iQuattro1.0................ 
iene iy of income tax forms & 1514 @Paradox3.0...............45 oy 
schedules. Fast and easy to use. 1989 wre oi ey ey a NCP 45 
Class PC ‘Award Winner ER es 6k gee eines ge sake le 
Bridgeway Publishing ... NCP 
4386 OFastlrax3.9....00........... 35, 
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1332 


4103 
5104 


1214 


4519 


Aldua ... NCP 
OPageMaker3.0.............. call 
Alpha Software ... NCP 





@AlphaWorks 1.0.... ........ 109. 
ALPHA/sfour 1.0... . 319. 
Application Techniques . w. NOP 
@Pizazz Plus 1.3............... 69. 
Ashton-Tate ... NCP 
QOBASEIV'1.0.4225........08 call 
Autodesk ... NCP 

OAutosketch 2.0....000........ 95. 
Avery ... NCP 

@List & Mail Plus2.0............ 39. 
@labelPro1.0.... 9 ........ 49. 
Bible Research ... NCP 

OThe Word 4.2 (KJVorNIV)..... 159. 
Bitstream ... NCP 

Newsletters ............00.. 159. 
IVA B ar ess scat iceian cd 9s ec 'elecoanen 159. 
Books and Manuals,......... 159. 
Headlines (7 to6)........ each 99. 
@individual Fonts......... each 99. 


Epson ... 1 year 
1N-840 Prmer-A high speed 9 pin printer 
perfect for the home, or as a second printer 
br the office. Includes SmartPark paper 
features. 180 cps draft, 30 ae 
NLQ an cpi mode) 





Bloc Publishing ... NCP 


4387 


4325 
5738 


5829 
5876 


Brightbill-Roberts ... NCP 


OHyperpad1.0........ ..... $89. 
OShow Partner F/X3.5......... 229. 
Broderbund ... CP 

ONew PrintShop..............- 39. 
Memory Mate 3.01 (NCP) ...... 45. 
OiGraphics Library Sampler... ... 25. 
OGraphics Library School & Bus. Ed. 25. 
OGraphics Library Party Editon .... 25. 
Caere ... NCP 

Omnipage 3862.0 .......... 599. 
Central Point ... NCP 

PC Tools Deluxe 5.5..... 2... The 
GCopyiliPC'S10. ieee ee ens 27. 
Chipsoft ... NCP 

TurboTax for 1989 Taxes7.0..... 45, 


Bindividual States (avail. 1/90) each 34. 


Chronos Software ... NCP 
BiWhoeWhateWhen 1,09 ....... 119. 
Computer Associates ... NCP 
WSuperCalc 5 1.0............. 319. 
Comweil ... NCP 

OPC Globe Pius3.0............ 39. 
OPC Globe USA 1.0............ 39. 
Corel Systems ... NCP 

OCorel Draw.1......0 0.20... 329. 
Crosstalk Communications ... NCP 
GRemote? 2:0... ie cece 109. 
OCrosstalk XVI3.7.........00. 109. 
OCrosstalk for Windows 1.0 ..... 129. 
OCrosstalk MK.4 1.1 .......... 139, 
DecEasy ... NCP 

ODac Easy Light 1.0 ........... 42. 
@Dac Easy Accounting 4.0....... sy 
Olucid3-D2.2............008, 59. 
Data Storm ... NCP 
@PROCOMMPLUS 1,1. .... 

Delrina Technology ... NCP 
WPerFORM 2.0............... 169. 
Form Filler2.0............... 75. 
Delta Technology ... NCP 

Direct Access 4.1........... . 52. 
Digital Composition . NCP 
db Publisher Report Maker 2. 0. 185. 


oF 


Great American Software ... NCP 


One Write Plus Accounting System 2.0-Com- 

plete small business accounting that provides 
easy set-up and operation. Includes three best- 
selling programs—Master (GL), Accounts 


Receivable, and Accounts Payable... $179. 











2762 
5729 


3950 


5810 
2233 
§505 
2228 


4479 
5157 


4118 

2264 
4584 
4880 
4879 


5159 
5825 


2295 
2323 


2415 
2408 


2426 
2526 


our wishes are clear: 


5th Generation ... NCP 
OMace Utilities 5.0 {DOS utilities) . es 


OMaceGold1.0............... &S 
Brooklyn Bridge 2.1........... 79. 
@Fastback Plus2.09 .......... 109. 
FormWorx ... NCP 

OFormWorx 2.5 2.2... ee eee 59. 
OFormWorx with Fill & File2.5 .... 85. 


Fox Software ... NCP 
BiFoxbase Plus 2.1 (single user) .. 199. 
Foundation Ware ... NCP 


OCertus 1.0 (vaccine)........... 99. 
Funk Software ... NCP 
OSideways3.21............... 42. 
Worksheet Utilities 1.0......... 59. 
DAlways 1.0 ................. 85. 
BAllways for Symphony 1.0... .. . 85. 
General information ... NCP 

BHot Line Two 2.2 . te. . 49, 
Generic Software ... NCP 

Basic Home Design3.0........ 35. 
®Genenc CADD Level21.1...... 69. 
BICADD Starter Kit 1.1 (incl, Level 2) 109. 


Generic CADD Level 3 1.13. . 
Great American Software ... 


169. 
NCP 


COne White Pius Accounting Sys. 2.0 .179. 
One White Plus Payroll 2.05....... 89. 
One Write Plus Master Module 2.05. 89. 
OMoney Matters 1.0............ 55. 
Harvard Associates ... NCP 

MPC Log0 90 «0.2... ese. eee 59. 
H oo. NCP 

Smartcom i13.0.............. 89. 
@Smartcomlll 1.0 ............ 149. 


Hligraeve Software ... 


fiHyperACCESSIS 1.0 (DOS & OS/2) 115. 


individual Software ... NCP 


Typing Instructor Encore3.0 .... 19. 
OProfessor DOS 4.0............ 27. 
intuit ... NCP 
MQuicken3.0............6000% 39. 
Javelin ... NCP 

GJavelin Plus 2.03............ 249. 


Hilgraeve Software ... NCP 


[Hyper ACCESS/5 1.0-Blasts data through your 
gpa incon ag 
agile, civilized. An automation 

it learns your work! Contains versions for 





5191 
5417 


5134 
4131 


2667 
4529 
2798 


2775 
4651 


2734 
2731 


Lord Publishing ... NCP 





Ronstadt’s Financials 1.02... . $145. 
Lotus ... NCP 

PENNS 25OWS. Obes: csteracs «sto ensvete call 
PVs OMe 2 errs tece ees det arose estos call 
fMagellan1.0............... 149. 
Agenda 1.0.......... cans EEE 
OF reelance Plus3.01.... ... 346. 
OSymphony 2.0.............. 459. 
MECA ... NCP 

@Checkwnite Plus 1.0........... 29. 
OTax Cut for 1989 Taxes......... 4g. 
OManaging Your Money 6.0... . . 119. 
Microcom ... NCP 

OCarbonCopy Pius 5.1 (2req.)... 115. 
ORelayGold 4.0... .......... 149. 
Micro Logic ... NCP 

BTOmbadon. 8.7 ce idiscssies sie e's 55. 
Microlytics ... NCP 

OWordFinder 4.0.............. 39. 
OGOfer 2.0 (new version)........ 45. 


COFreelance Plas 3.01—Cuickly produces dia 
grams, Flow charts, illustrations, electronic 


presentations with 


a ees, oe more. 


Ideal for importing data 
or Symphony 


1-800/243- 8088 


== 





Microrim ... NCP 

@R:BASE for DOS (version 2.1)... 489. 
fR:BASE Compiler 1.0 
Microsoft ... NCP 


OLearning DOS 2.0............ 35. 
OWindows 286 2.1............ 69. 
TEIWOFKSIZ0 8 iste ois.ccsialscsscsoncicte 99. 
Windows 386 2.1........... 129. 
@Multiplan 4.01 .............. 135. 
IEIWOt SO! ciao. cirevaraiyene reserva 209. 
Word 5.0 Network Add. Stations . a 
SIExcel 2.1 (req. 80286/80386) . 

Excel 2.1 Network Add. Stations . . “75. 
Excel forOS/21.0........... = 
Project 4.0................. 


PC Connection 670M 
6 Mill Street 


Marlow, NH 03456 


SALES 603/446-7721 FAX 603/446-7791 
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Di WillMaker 3.0 and For the Record 4.0-With 
WillMaker you can write your own will and 
provide for your loved ones. For the Record 
organizes your household and legal records 
for quick reference ese iscsi each $35. 








LANGUAGES 

5188 OQuickPascal1.0............. 69. 

2894 CQuickBASIC 4.5. . i 

2895 OQuickC 2.0.............4.6. . 

5410 CQuickC 2.01 w/Assembler ..... 139. 

2880 Macro Assembler 5.1... 99. 

2859 Fortran Compiler 5.0... 

2853 BC Compiler5.1 ............. 
Monogrem ... NCP 

2778 Dollars andSense3.1........ 105. 
Mouse Systems ... NCP 

5739 Power Panel1.0.............. 59, 

§995 siMarqPlus1.0............... 59. 
Multisoft ... NCP 

4924 OSuper PC-KWik3.3 ........... 49, 

4925 OPC-Kwik Power Pak1.3........ 79. 
Nantucket Software ... NCP 

2970 wClpper (Summer 'B7) ........ 429. 
New England Software ... NCP 

3004 siGraph-inthe-Box2.2.......... 75. 

4337 OGB-Stat1.5 ........... eee 159. 


.. NCP 


Software Publishing . 
EXOffice In A Bax-New bundle! Open 
and you're open for business. First Publisher, 
First Choice, and Quicken work together to 


the box 


provide an easy business solution ... $159. 
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May your bytes 


3221 OExpanded Memory Mgr 3865.0. 59. 
3220 OCDESOView 2.26.............. 79. 
4586 ODESQView3e6..... see. 129. 
Reference Software ... NCP 
4396 GrammatikiV1.0............. 52. 
Revolution Software ... NCP 
4480 VGA Dimmer 2.01 (screen saver). 19. 
3254 Cruise Control3.02........... 39, 
Rightsoft ... NCP 
4155 @Rightwriter3.1... ........... 54. 
Samna ... NCP 
CoTumestips Ill 3.4~Track every minute’s efforts, 5148 DAmI1.0A................-. 129. Rightsoft ... NCP 
then print the invoice and log the receivable 5799 GiAmiProlessional 1.0 ......... 319.  @Righturnter 3. Makes your writing stronger 
all from the convenience of Timeslips I. Simon & Schuster ... NCP and clearer by applying over 3000 grammar 
Menu-driven and memory resident, tis is a4 oftionie Solutions. NGP —_-andstyle rules, Compatible with most DOS 
a must for your service business $169. 3546 ODisk Optimzer4.05........... 45, word processing programs. ........, $54. 
3842 OSoftware Carousel3.01.... ... 55. 
Nolo Press ... NCP 3412 WGrandview1.0...........66.. 199. 
2982 OWillMaker3.0................ 35. 3426 DQ&ASO..............008. 229. 
§122 OFor The Record1.0........... 35. 3431 OTimeline3.0................ 399, 
North Edge Software ... NCP TiMaker ... NCP 
2985 (MAccounting Link Plus1.0....... 49. 5540 #iClickArt Business images ..... . 45. 
2987 OTimesiips3.4............. 169. 4185 wiScrapbook+ 1.0............. 85. 
Norton-Lambert ... NCP TOPS ... NCP 
4928 OClose-UpCustomer3.0....... 135. 3724 NetPrint 2.0 (share printers) .... 119. 
4929 OClose-UpSupport3.0........ 165. 3726 BTOPS2.1.............00088 115. 
5420 #Close-Up LAN (8 user)........ 529. 3725 TOPS Repeater (network extender) 129. 
On Track Computer Sys. ... NCP 3720 Flashcard 2.1 (AppleTalk network card; 
5490 Disk Manager 4.0............ 1 year warranty) 600000666 159. 
Owl International ... NCP 4716 BlnBox Personal Connection 2.2... 59. 
3080 OGuide2.0.................. 143. 4712 filmBox 100 User1.0.......... 349. 
Pa kk Software ... NCP Travelling Software ... NCP 
3142 CVP-PiannerPlus2.0.......... 145. 4190 Battery Watch 2.0/3" only)..... 35. 
3138 OVP-Expertt2.1.............. 145. 3729 @LapLink Mac 2.0 (Mac-PC transfer) 79. 
Pareonics ... NCP 5179 BlLapLink II13.0............... 85. 
3126 WSeeMORE 2.0............... 54. 4891 WViewLink1.0................ 95. 
4328 wLook&Link1.4.............. 59. 3727 wmDeskLink2.21...... ........ 99. 
4384 OUltravision1.2.....00.....00. 79. True BASIC, inc. ... NCP 
3561 @iTue BASIC 2.1 ..... 0.0.2... 52. 
Vericomp ... NCP 
Softview ... NCP 3765 SoftBytes2.0................ 35. 
3474 EiMac!nTax for Windows (1989 taxes) 65. Volkswriter ... NCP 
Software Publiahing ... NCP 5046 siVolkswmter 4 (w/Correct Grammar) 109. 
3495 ©Protessional Plan 1.02......... 59. WordPerfect Corp. ... NCP 
3499 OPFS:FirstPublisher2.1........ 79. 3799 WordPerfect Library 2.0........ 75. 
4342 (PFS:First Graphics 1.0......... 89. 3804 OWordPerfect5.1.............. call 
3478 OPFS:First Choice 3.02 ........ 105. 3805 mWordPerfect Network 5.1...... 389. 
3496 Professional Write 2.11........ 139. 3806 Additonal Network Stations 5.1... . 89. 
3493 @IProfessional File2.01......... 189. WordStar USA ... NCP 
3482 GlHarvard Graphics 2.12 ....... 299. 2825 OWordStar Prof. Release 5.5 .... 229. 
4669 @Harvard Graphics Access.Pk 1.0299. 5000 OUpgrade fo Release 5.5........ 8g. 
4284 (Harvard Project Manager 3.0... 439. Wordtech Systems ... NCP 
Peter N NCP 5992 mOffice in a Box (includes First Choice, S610 (SDBXL AG Meee s.. «oc aeiac cus 145, 
ter Norton ... Quicken, First Publisher) ........ 189. 3811 Quicksilver 1.3.............. 349, 
(Norton Commander 3,0-New release! Be sure Spinnaker ... NCP Xerox ... NCP 
to see the exciting new features. A must for 4441 OResume Kit1.29... ......... 25. 4539 Professional Extensions 1.0.... 399. 
$89. 4446 ae DO erreiaece ea esse aie 39. 3812 econ ae 210 ees senae call 
? 4444 @Splash1.0.................5 59. . ae NCP 
(Norton Uinhtes Advanced Edmon 4.5—Ends the Symantec ... NCP 4512 WXTREEPIO11 ............0. 79, 
5383 mBudgetExpress 1.0.......... 105. XYQUEST ... NCP 
3427 BQ&AWnte1.01............. 139. 4393 DOXyWhitelllPius3.55.......... 229. 
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Peter Norton ... NCP 





@Norton Commander 3.0....... $89. 
Advanced Utilities 4.5 ... ..» 89. 
Norton Editor 1.3............. 45. 


Quarterdeck ... NCP 


behave 





all through the year, 


Electronic Arts ... CP 

(©\Deluxe Paint tf Enhanced—Poster size printing, 
sculpted color fonts, image processing 
capabilities, free slideshow utility, and more. 
Designed for anyone interested in creative 


expression on their PC 





$89. 


RECREATIONAL/EDUCATIONAL 





SLeisure Suit Larry!..... $25. 
@Leisure SuitLarryil... 0. ..... 33. 
Leisure Sutt Larryill.....0..... 39. 
King's Quest lV (512k version) 

with Free Hint Book ............ 33. 
fMenhunter: New York ......... 33. 
Manhunter: San Francisco...... 33. 


Police Quest II (wAree Hint Book). 33. 
MSpace Questll............... 33. 
Space Quest Ill (w/ree Hint Book) 36. 
@Colonel's Bequest............ 36. 
Spectrum Holobyte ... NCP 
Welttns (Tetris sequel).......... 22. 
WTetris (eddicting mind teaser)... . 22. 
Falcon/AT (F 16 simulation) crest 32. 
VE WE bie.. 500s ect anes 32. 
Spinneker ... CP 

OKids on Keys (eges 4 to 9) ...... 19. 
OKinder Comp Gold (ages 3 to 8)... 25. 


OFacemaker Gold (eges 3 to 8)... 25. 
OKidwriter Gold (ages 6 to 10) ... . 32. 
OSergon IV 


Accolade ... CP 
6031 OHardball2.................. 26. 
6030 LMTest Drive 2: The Duel ......... 29. 
6032 OBlueAngels..... ........... 32. 
4433 OJack Nicklaus: Greatest 18 Holes. 32. 
Broderbund ... CP 
1413 CWhere/World Carmen Sandiego? .. 25. 
1414 CWhere/USA Carmen Sandiego?... 25. 
1417 CWherefEurope Carmen Sandiego? 29. 
5701 CWhere/Time Carmen Sandiego? . . 32. 
5851 WSimCity..................6. 33. - x 
4948 BJelFighter (by Velocity)... .... 35, | SierraOn-Line ... CP Me 
6036 CFamily Software Library (incl. Bank St. (\Manlumver: San Francisco—In this exciting 
Writer, Where/Europe Carmen Sandiego, sequel to Manhunter: New York, you take the 
and Type) . ae oh ala 59. role of an undercover manhunter, working 
5798 Deataths ee for alien invaders against your own kind. A 
anFormule!... 00 ........ 29. - 
SES BCIR IGM: As. oee.. e 35, | fast-paced, death-detying adventure. .. $33, 
5805 Starfleet} ...............00. 45. 
5803 CBattle ol Britain .............. 45. Stone & Assoc. ... NCP 
5804 fiDeluxe Paint ll (Enhenced)...... 89. Supports Hercules Mono. and CGA 
Learning Company ... CP 3436 fiMemory Master (eges 2 to 6)... . 22. 
2671 Meth Rabbit (ages 4 to 7)....... 26. 3435 My Letters,Numbers,Words (2 to 6)22. 
2672 BiReader Rabbit (eges 4 to7)..... 29. 5231 Phonics Plus (eges 4-8)........ 22. 
2674 HiWniter Rebbit (ages 6 to 12) ..... 29. 3438 Bilst Math (eges4to8).......... 22. 
2669 BiRocky's Boots (ages 9to edult).. 32. 3439 C2nd Math ges 7to 16)........ 27. 
Microprose ... CP Sublogic ... NCP 
$730 OF-15 Stnke Eagle ll............ 39. 3335 Cet (requires CGA orEGA)...... 33. 
4454 (OF-19 Stealth Fighter ........... 39. “6026 GWEO: nO. ees dees es oe 32. 
5823 ORedStormRising.. .......... 39. True BASIC, Inc. ... NCP 
Microsoft ... NCP EiKemeny/Kurtz Math Series: 
2858 OFlight Simulator 4.0 Ai New... .. 39. NONMOE! Ts. os senate sess eech 39. 
Mindscape ... CP 
4807 OGaurnilet .. cece ees 29. 
4695 HBalance of Power 1990 ........ 33. 1 -$00/243- 8088 
Parlor Software ... CP 
3159 OBridgeParlor2.3............. 49. 
Sierra On-Line ... CP mM PC Connection 870M 
3401 [Mother Goose (ages 4 toadut).. 19. Seemees 6 Mill Street 
3405 wThexder.................06. 24. Marlow, NH 03456 
4752 wGoldRush.................. 25. SALES 603/446-7721 FAX 603/446-7791 
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subtraction, & pat 

(2nd Math-Interactive tutorial and 7 games 
“teach” then “test” beginni at 
through pre-calculus. Ages 7- 





HARDWARE 


Menufacturer’s standard limited 
warranty period for items ehown fe 
fisted after each company neme. 
Some products In their line may 
have different warranty periods. 


AST Reseerch ... 2 years 


1223 VOMIN2CISIP ............... 4 
1302 SixPakPlus 64k C/S/P .. .. . +. 129. 
1299 SixPakPlus 384k C/S/P......... 189. 
4107 RAMpege Plus 286 512k........ 419. 
4105 RAMpage Plus MicroChennel 512k 469. 
Brother Internatione! ... 1 year 
5787 HL-8e Laser Printer........... 1899. 
5788 HL-8Ps PostScnpt Laser Printer .. . 
$786 Toner/DrumKit................ 99 
Centrai Point ... 1 year 
5042 


Copy Il PC Deluxe Option Board... 11 


Spectrum Holobyte ... 
(o! Welins—Just when you've eed Tetris, 
Soviet mastet creator Pajitov sends us Wells! 


You're in another dimension as you attempt to 
place pieces falling from all 4 sides into a well. 
‘Wellens—another name for Addictive. . $22. 











and may your precious 





4292 
§802 
Intel ... 5 years — 
4696 2400B Internel Modem...... .. 189. 
5847 2400B Internal Modem wiCrosstalk 
Remote 2 (Thru Dec. 31)........ 219. 
2352 2400B Internal Modem 2 (for PS/2) 249. 
5119 2400 Baud External Modem... .. 179. 
5842 2400 Baud Ext. Modem wiCrosstalk 
Remote 2 (Thru Dec. 31)........ 239. 
2346 Inboard 386/PC wil Meg....... §79. 
4646 Inboard 386/PC Piggyback 4 ice 
2339 Inboard 386/AT (req. inst. kit)... . 859. 
2338 Inboard 386/AT Installation Kit. wea 138 
4266 Above Board Plus512k......... 419. 
4267 Above BoardPlus I/O 512k...... 449, 
: 5336 Above BoardPlus82Meg...... 699. 
Brother International ... 1 year 5342 Above Board Plus8/02Meg ... 739. 
HL-Se Laser Printer—Offers high-speed, high: 4272 Above Board2Plus512k....... 469, 
resolution printing for text and graphics ata 4339 ae aie Berns 7” 
d wi2 Meg (upgrai leg)..... 
very affordable price. Includes [Mb of mem 178; Coedien Cophtemer 5. 
ory and an easy-to-use control panel. 2/89 4857 VisualEdge................. 449, 
PC Magazine Editor’s Choice $1899. 
1904 FX-1050 (136 col, 264 cps, 9pin). . call 
5183 LQ-510 (80 col., 180 cps, 24 pin)... 349 5464 
1930 LQ-850 (80 col, 264 cps, 24 pin) .. call 5151 
4117 LOQ-950(110 col., 220 cps, 24 pin). . call 6029 
1917 LQ-1050 (136 col, 264 cps, 24 pin) call 6028 
4116 LQ-2550 (136 col., 333 cps, 24 pin) call 5152 
5184 LX-810 (80 col, 180 cps, Spin)... 199. 4297 
1052 Printer-to-IBM cable (6 feet)....... 18. 
Sth Generation ... 1 year 5990 
3952 Logical Connection 512k........ §29. 4760 
4921 Logical Connection! Meg...... 659. 4761 
Hayes ... 2years 4762 
2304 Smartmodem 1200 ............ 269. 
2305 Smartmodem 12008 (w/Smartcom Ii) 289. 5818 
2306 Smartmodem 1200B (hardware only) 259. Quarterdeck ... NCP 
2307 Smartmodem a ee F bon CODESQView 386 1.0-Alows yo 386 based §821 
Smartmodem #Smartcom 1429. computer to multi-task your favorite DOS 
Hi sob lh . aa applications and better manage the memory a 
Graphies CerdPlus............ 1g9, _installedin your system. .......... $129. 6005 
Cordis ne restr? 8b es aes 189 
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Compucabia ... 2 years 
2-Position switch box . . . $25. 
3-Position switch box .... . 35. 


Cuesta ... 1 year 
Datasaver 400 Watt (power backup) 429. 
Curtla ... lifetime 


Disk Holder DB-1............... 8. 
Printer Stand PS-1...........6.0. 18. 
Filtered SafeStrip SPF-3 ......... 24. 
Emerald $2... gees cass 36. 
Ruby SPF-2 (6 outlets; 

EMI/RFI filtered; 6 ft cord) ........ 55) 
Ruby: Plus SPF-2 Plus 

(w/FAX & modem protection) ..... 65. 
DacEasy ... 1 year 

ACCELERATORS 

Breakthru 286-8 (8 MHz)........ 225. 
Breakthru 286-12 (12 MHz)...... 349. 
Diconix ... 1 year 

150 Plus Printer (Parallel)........ 359. 








Intel ... Syears 

2400 bys Modems—Reliable connections, 100% 
Hayes compatibility, and a great price. 
24QOEX lotemal). 0. ee $179. 


2400B Classic {imemal) 
24C0B Modem 2 (internal microchannel) 








$159. 
$249. 














Kraft ... 5 years 
| ThunderSuck wath New Game Adapter-All new 


MATH COPROCESSORS 
8087-2 (for 8 MHz 8088 CPU's)... $129. 
80287 (for 6 MHz 80286 CPU's)... 135. 
80287-8 (for 8 MHz 80286 CPU's) . 199. 
80267-10 (for PS/2 Models 50 & 60) 229. 
80387SX (for 80386SX CPU's)... . 309. 
80387 (for 16 MHz 80386 CPU's). . 349. 
80387-20 (for 20 MHz 80386 CPU's)399. 
80387-25 (for 25 MHz 80386 CPU's) 499. 
Kensington Microware ... 1 year 
Masterpiece..............0005 
Masterpiece Plus . 
PowerTree 50 
Expert Mouse (ackball for PS/2) . 
Key tronic ... 3 years 

101 Keyboard. CR i  siscsiats 
101 Plus Keyboard 
Kraft ... 5 years 
New Game Adepter (2 game ports). 27. 
3 button Thunder Joystick,....... 29. 
ThunderStick winew game adapter 55. 
3 button Joystick wigeme edapter . 45. 
TENGEN gccc 0) eta teas 











| bundle! Be ready to ery out the latest game 


| card bundle. Both newly designed and 


| with the new Kraft ThunderStick and el 


| packed with features 


Logitech ... limited lifetima 
Series 2 Mouse (C9 for PS/2’s) .... 
HiREZ Mouse (C9) 
Trackman (Trackball, senal) 
Trackman (Trackball, bus) . . . 
Mouse w/Paint Show (C9)........ 99. 
ScanMan Plus (hend scanner) ... 185. 
Magnavox ... 2 years 





48” VGA Monitor (CMS032)1 yx winty) 349. 
13” Hi-Res Monitor (9CMO53) ... 369. 
13” VGA Monitor (S9CMO62)..... 389. 
13” VGA Monitor (SCMO82).. .. 449. 
Micron Technology ... 2 years 
Beyond 640 EMS Board 1 MB 
(exp. to 8 MB whdlaughter card)... . . . 369. 
Beyond EX Extended Memory Board 2 MB 
(exp. to 4 MB w/daughter card)... .. 599. 
Beyond EMS Board for PS/2 Model 80 
339. 
Ascend Mem. Boerd for Compaq 
(BMG) Se ee eae 729. 








files never disappear. 


Microsoft ... lifetime 


Mach 20 (7 year warranty).... . $349. 
Mouse with Paintbrush. ....... 109. 
Mouse with Windows 286 2.1.... 139. 
MicroSpeed ... 1 


year 
PC-TRAC Trackball (serail version)... 75 
PC-TRAC Trackball (bus version)... 85 
FastTRAP 3D Trackball (serial version) 99. 
FastTRAP 3D Trackball (bus version) 109. 
Mouse Systems ... lifetime 
OmniMouse Il w/PC Paint Plus... . 49. 
White Mouse (bus or senal) wiPC Paint 


Plus and Power Panel (thru Dec. 31) 69. 


Treckball (serial version) ......... 75. 
Trackball (bus version)........... 85. 
PC Mouse Il w/PC Paint+....,... 89. 
NEC ... 2 years 

Multisync 2A (VGA Monitor) ..... 499. 
Multisync 3-D Monitor.......... 689. 


Orchid Technoiogles ... 4 years 


Tiny Turbo 286 (eccelerator board) 219. 
159. 
249. 


Designer 800 VGA (360 x 480)... 
ProDesigner VGA (800 x 600)... . 


PC TRAC Trackball-Small and lightweight, 
self-adjusting resolution from 50 to 1000 dpi. 


PC-TRAC senal.. 


$75. PC-TRAC bus. . $85. 


FastTRAP—Trackball with a Trackwheel 
provides third axis pointing capability. 


FastTRAP senal . $99, FastTRAP bus . 


3205 
3200 
4514 


3101 
3100 
3097 


3103 
3102 
5285 
4542 


3166 
4561 


4562 
4563 


$109. 





PC Power & Cooling Sya. ... 1 yr 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (25° - 40° cooler) 
Turbo Cool 250 (25° - 30° cooler) 


Turbo Cool 375. 
Practical Peripharsia ... 
1200 Beud Internal Modem 


S years 


Microbuffer Inline (parallel pnnt 


DURO/S2K) sr. eam so 1s cies 135. 
2400 Baud Intemal Modem........ 139. 
2400 Baud Extermal Modem. ...... 179. 


2400 Baud Ext. MNP Modem (Lev. 5) 209. 
2400 Baud Intemal Modem for PS/2.. 229. 


Princeton Graphics ... 1 year 
Uttrasyne (800 x 600 max. res.)... 54 
Safe Power Syatema ... 2 years 


Safe 250W (standby power bkup) 249. 
Safe 425W (standby power bkup) 369. 
Safe SOOW (standby power bkup) 495. 
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129. 
169. 
Silencer 150 (84% noise reduction) 115. 

299. 


69. 
1200 Baud External Modem (mi) . 77. 


9. 


Intel... 





5 


years 
Inboard 386/PC—Brings advanced com, 


to your PC/XT system. Includes 


power 

16Mhz 80386 processor and {Mb RAM. 

Flexible 32-bit memory expansion aie 
579. 


are are also available 





5107 
5109 
§111 

5402 


4899 
4901 


4889 
5598 
4887 
5140 
5828 


5789 
5807 


3684 
4856 
4958 


Video7 ... 


1024 


SOTA Technology ... 2 years 
Floppy Dnve Controller (S/P)... . . . 
SOTA VGA/16 (with 256k) 219. 
SOTA 2861-12 (12 MHz accelerator) 299. 
SOTA 386i-16 (16 MHz accelerator) 419. 
Targua ... lifetime 


Nylon Laptop carrying case ...... 55. 
Premier leether carrying case... . 199. 
TheComplete PC ... 2years 
TheComplete Hand Scanner 400 .. 159. 
TheComplete Half Pg. Scanner 400 189. 
TheComplete FAX 9600......... 429. 
TheCompiete Page Scanner... ... §49. 
TheCompilete Communicator... .. 559. 
OCR SOFTWARE 

TheComplete OCR/HS 1.0....... 199. 
TheComplete OCR/Page 1.0...... 319. 
Toshiba ... 1 year 

T1000 Laptop (80C88, 6.4 Ibs)... 669. 


T3100E Laptop (12MHz, 20 Meg) 2749. 


11600 Laptop (12 MHz, 20 Meg) . 3249. 


7 years 

1024-New! Interlaced, Super VGA adapter. 
Fastest 16-bit graphics of any DRAM- based 
VGA board. Supports both fixed & variable 
frequency analog monitors. 


w/256K . $229. 1024 w/542K . $289. 





6019 
6018 
6017 


3778 
5883 


2485 
5116 
2486 
$117 
4276 
5113 


2499 
2500 


2502 


Magnavox ... 1 year 
M9032—VGA analog color monitor compati- 
ble with all 17 VGA modes. 720 x 400 text 
janes abe! ee per 
allows for a virtually unlimited 
ae colors to be displayed 
Mountain Computer ... 1 year 
2917 40™Meg Internal Tape Drive...... 379. 
2915 40 Meg External Tape Drive .... . 479. 
2916 40 Meg External Tape Drive 
with Power Supply ............ 569, 
5378 60 Meg External Tepe Drive 
with Power Supply............ 1169, 
5616 150 Meg External Tape Drive 
with Power Supply............ 1495, 
5499 80 Meg Internal Tepe Drive ...... 519. 
§503 80 Meg External Tape Drive ..... 629, 
5190 40 Meg Deta Cartridges 
(pre-formatted) .. 0.6... 35. 
Pacific Rim ... 1 year 
5010 1.2 Meg External (for PS/2's). .. . . 215. 
5011 360k External 5/e” Drive ....... 179. 
Piua Development ... 2 years 
3105 Hardcard 20 Meg (49 ms)....... 549. 
3106 Hardcard 40 Meg (28 ms)....... 699, 
5165 Impulse 80 meg Hard Drive (72 ms) ae 
5163 Impulse Controller (required) 29. 


Tripp Lite ... 2 years 

LS 600 Line Stebilizer...... . $85. 
LS 1200 Line Conditioner... ... 159. 
LS 1800 Line Conditioner... .. . 209. 
Video 7 ... 7 years 

VEGA VGA... cece eee nes 259. 
1024i VGA (includes 512k) ...... 289. 

DRIVES 
(OMEGA ... 1 year 


Bernoulli II Single 20 Meg Internal 767. 
Bernoulli Il Single 44 Meg Internal 995. 


Bernoulli |i Dual 20 Meg External 1659. 
Bernoulli | Dual 44 Meg External 1969. 
20 Meg Cartridge Tripak (5'4")... 169. 
44 Meg Cartridge Tripak (54")... 249. 
CONTROLLERS (required) 
[OJ OF (fo i cy ene ene Oca 169. 
PC2B Card (bootable card for 
PORTIA he coe nns 8 229. 
PC4 Card (for PS/2 Model 

10/80) 








We wish you good cheer. 


2285 
2286 


4554 
2287 


4624 


4950 
4951 
4670 
4326 


3650 
3649 
4755 











Seagate ... 1 year 

FREE PCTV® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
All). Beta or VHS. 

20 Meg Iriternal Hard Drive ST225 
(w/controller and cables, 65 ms) . $289. 
30 Meg Internal Herd Drive ST238 
(w/controller and cables, 65 ms). . 299. 
40 Meg Int. HD ST251-1 (28 ms). . 359, 
40 Meg Int. HD for PC ST251-1 
(w/controller and cables, 28 ms). . 429 
80 Meg Int. HD ST4096 (28 ms) .. 619. 
TEAC ... 1 year 

PC, XT 360k Drive (514") 79. 
720k Drive (specify XT or AT 3/2") . 79. 
1.44 Meg Drive for XT (37%2")...... 
1.44 Meg Drive for AT (includes Bastech 
software utilities, 31/2" copy prot.) . 119. 
Toahiba ... 1year 

AT 360k Drive (5%4")............ 
AT 1.2 Meg Drive (5%) 
AT 1.44 Meg Drive (3’2", 

includes Bastech software utilities) 119. 


DISKS 


All disks have e lifetime warranty. 
5/4” DS/DD Disks (360k) 

Sony (10 disks perbox)......... 
Maxell MD2-D (70 disks per box). . . 
Verbatim Datalife (10 disks per box). 13. 
5%" DS/High Density Diaks 

(1.2 Meg) 

Verbatim Datalife (10 disks per box). ie 
Sony (10 disks per box).......... 
Maxell MD2-HD (70 oisks per box) . 


3291 
2789 
4192 


3770 
3292 
2790 


Ss 


Practical Peripherals ... 5 years 

2400SA MNP-has brought atfordability to 

the world of hardware-based MNP level 5 

error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 
communications 








MEMORY 


3248 256k DRAMs (120 nanosecond)... call 
4366 1Megx9SIMMs (100 nanosecond) call 
5510 1Megx9SIMMs (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond)... . call 


OUR POLICY 


@ We accept VISA and MASTERCARD only 

® Nosurcharge added for credit card orders. 

@ Your card 1s not charged until we ship. 

© If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S). 

@ No sales tax. 

@ ANUS. shipments insured, no additional charge. 

® APO/FPO orders shipped 1st Class Matt. 

@ International orders U.S. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 
of your order 

@ COD max $1000. Cash, castver's check, or money 
order 


@ 120 day limited warranty on all products. ° 

® Toorder, call us Monday through Friday 9°00 to 9:00, 
or Saturday 9:00 to § 30. You can call our business 
offices at 603/446-3383 Monday through Fnday 9 00 
to 530 





Targus ... lifetime 
Exel for OS/2 1.0-Spreadsheet which allows Premr Leather Canying Case—Establishes a new 
you to take full advantage of the power and standard of quality for business related luggage. 
flexibility of OS/2. Sophisticated analytical This dual purpose case combines a luxurious, 
tools, easy-to-use Presentation age feature rich, leather briefcase together with a 
interface, and much more $339, functional laptop carrying case 
MISCELLANEOUS SHIPPING 
Avery Traveling Software ... NCP Note: Accounts on net terms pay actual shipping 

4864 Disk Labels 31/2” (Qty. 250)....... 13. @)LapLink Ill-Connect two computers via Continental US: 

6035 Disk Labels 5%" (Qty. 250)....... 13. par el or serial ports. Manage files. access &@ For monitors, printers, Bemoutli Boxes, computers, 

4865 Address Labels 31/2” x '/16” ; * hard drives, and power backups, pay actual charges. 

(QN375O) sp icsssc ss ot cass «coe 15, | DOS, or view contents of ASCII files. Can Call for UPS 2nd-Day & Next: Day: Ait 
4807 Laser Labels 1” x 25" (Qty. 3000) . 24. also backup your laptop’s hard disk... $85. | © Forall other items, add $3 per order to cover UPS 
4811 Laser Transparencies 8/2" x 11” Paleisheg teh such ams, we ace use UPS 
(QYISO) so nis 22. 3%2"” DS/DD Diskettes (720k) onic aclpsgant you are more hen 2 
CompuServe 3297 Sony (10 disks perbox).......... 14, tela 

1676 CompuServe Information Service.. 24. 3772 Verbatim (10 disks per box)....... 15. Hawall: 

Cablea ... lifetime 2792 Maxell (10 disks perbox)......... 15, @ For monitors, printers, Bernoulli Boxes, computers, 

1019 Smartmodem-to-AT cable (10 feet) . 15. 3a" DS/High-Density Diskettes hard drives, and power backups, actual UPS Blue 

5511 Right Angle Printer cable (6 feet)... 15. (1.44 Meg) charge wil be added. For all other tems, add $3 per 

1050 Paralle! Printer cable (15 feet) ..... 19. 3298 Sony (70 disks per box).......... 29, 

Dow Jones ... NCP 3773 Verbatim (70 disks per box)....... 29. Alaska and outside Continental US: 

5494 ONews/Retrieval Member Pack.... 24. 2793 Maxell (10 disks per box)......... 29, © Call 603/446-3383 for information. 
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PC Construction. 


Using the old beam. 
(Or, how we learned to log on.) 
t takes a lot of lumber to run a computer mail order 
| business here in the high rise hamlet of Marlow, NH 
(pop. 560). In fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we've cleared ten acres, put in a new 
road, dug a pond, and are getting as much done as 


possible before winter. (At which time any tools you 
drop outside are lost until spring). 


Fast stud service! 
Admittedly, we've kept the local carpenters pretty busy 
since 1982, when we had them put some sheiess ina 
closet to create our first warehouse. — 
They've already restored the stately 
Christmas Tree Inn (c. 1833) to serve 
as our headquarters and conference | 
center, rebuilt the dam out front, 
and even created a state-of-the-art 
TV production studio. 
And what, you may ask, do all 

those sticks, stones, bricks, bracks, 
tongues and grooves rest upon? 


Naan seein. Rem 
You'll never get the short end of the stick with the 
PC Connection Folding Ruler, Offer not available to 
Accounts on net terms. One per customer. 


For IBM Personal Computers exclusively. 





An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you're 
remodeling your micro, call us for the peripherals and 
programs. We'll make sure you don't get hammered on 
price. And we'll provide the toll-free technical support 
you need to make sure that everything's screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gift to help you follow all 
the rules. Read on! 


Take our measure. For free! 
Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 


with your net own PC Connection Folding Ruler. 
. ~.. Because it’s the perfect tool for 


determining the long and the 
short of just about anything. You'll 
receive one free with any order of 
$500 or more between now and 


December 31. 
Just call 1-800/243-8088 or 


1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
| to visit, please call ahead. 
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backups of partitions larger than 32MB are 
handled with bubble gum and bailing wire. 
Impossible to perform through the begin- 
ners’ interface, the advanced interface per- 
mits only raw backups (complete with er- 
ror message). In the case of the test 
system, this meant backing up both used 
and unused areas of the disk—68MB in- 
stead of the 43MB actually occupied by 
data. 
Raw image backups allow only image 
restorations, although ordinary image 
backups (32MB or smaller partitions) al- 
low the same restoration options as do file- 
by-file backups. But you might as well not 
bother with images at all, because their 
data rate proved no faster than file-by-file 
mode—the floppy-disk connection was 
the speed limiter. 

A special program, the Scheduler, pro- 
vides elaborate menu control for arranging 
backups keyed to intervals, specific times 
and dates, or just certain days of the week. 
The Scheduler will even wait patiently in 
the background. 

Unless versatility in large-partition im- 
age backups is important to you, there's 
little to carp about with the Excel 40AT. It 
ranks at the top of the list for anyone look- 
ing for a fast, affordable minicartridge 
backup system with top-notch software. 


IRWIN PRODUCT GROUP 


Irwin 2040 
Irwin 2080 





Irwin Product Group, a division of Cipher 
Data Corp., wears laurels like Princess Di 
wears hats—with quiet ostentation. The 
company claims it was the first to bring 
tape cartridges for PC backup down to 
size. It says it is the manufacturer of the 
best-selling tape drive, the drive chosen by 
major computer makers like IBM and 
Compaq to factory-pack in their PCs. With 
its claim to 50 percent of the market share, 
Irwin sidesteps the issue of industry stan- 
dardization: its ubiquity makes its format a 
de facto standard. 

The bravado is justified. Irwin truly 
pioneered minicartridge backup for PCs. 
The intemal 40MB Irwin 2040 and 80MB 
2080 represent the company’s well-aimed 
stab at the state-of-the-art. Both units are 
sold as packages with drive, installation 
kit, and software. The prices are somewhat 
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Irwin Product Group, Cipher Dala Corp , 2101 
Commonwealth Bivd., Ann Arbor, Ml 48105; 
{800) 421-1879, (313) 930-9000. 


Irwin 2040 
Liat Price: With installation kil and one formatted 


cartndge, $699 
Requires: 512K RAM, DOS 2.0 or later. 


CIRCLE 548 ON READER SERVICE CARD 


Irwin 2080 

Lial Price: With installabon kil and one formatted 
je, $849 

Requires: 512K RAM, DOS 2.0 or later. 

In Short: Both the Irwin 2040 and 2080 cartndge 

tape backup systems use a propnetary tape 

format Ihal draws few complaints, owing to 

\win’s populanty among big-name PC makers 

like IBM and Compaq Features include easy-to- 

use menu: or script-dnven file-by-file backup 

software and scheduling software for automate 

backups. 


CIRCLE S49 ON READER SERVICECARO 


high—$849 for the higher-capacity drive, 
$699 for the more modest one—but they 
are widely discounted (about 40 percent 
off through mail-order retailers). 


ADAPTABILITY IS KEY 
One reason that Irwin sells so many mini- 
cartridge drives is adaptability—one 
standard drive design fits virtually any 
platform through computer-specific instal- 
lation kits. In addition to the 2040 and 
2080, the Irwin’s 2000 minicartridge se- 
ries includes the 20MB 2020. As this issue 
went to press, Irwin introduced a 120MB 
unit, the 2120. Unlike Irwin's other mini- 
cartridge drives, the 2120 runs from its 
own controller card. All units are available 
in intemal or external configurations. 
Each of these basic drives is designed 
for a 3.5-inch form factor and can function 
as a direct replacement for a floppy disk 
drive. Converting one to an internal unit to 
plug into a 5.25-inch drive bay requires Ir- 
win’s 8425 adapter kit, which includes 
brackets for broadening the drive, AT- and 
Compag-style mounting rails, and both 
beige and black fascia panels. A small cir- 
cuit board converts the pin-style input con- 


nector on the drive to the edge style used 
by bigger floppy disk drives. The kit also 
adds a drive-select jumper, termination re- 
sistor, and a large power connector. Other 
kits let you squeeze the same drive into 
PS/2s or other machines. 

The only drawback to this kit-style ap- 
proach is that you have to screw everything 
together. Fortunately, minimal skill and a 
number-one Phillips screwdriver are all 
that’s required. 

The drive chassis provides a solid 
mounting for all the mechanicals and the 
single large circuit board, rife with sur- 
face-mount components. The system has 
no belts to wear out or fall off; the entire di- 
rect-drive capstan motor pivots to apply 
pressure against the cartridge drive puck. 

Head height (the placement of the head 
to read and write the different tape tracks) 
is controlled through a complex mecha- 
nism that varies with drive capacity. In the 
80MB unit, a screw on the head-motor 
shift pivots a C-shaped cast-and-machined 
aluminum arm, which drives the head up 
and down on two steel guides. The 40MB 
drive uses a stamped steel arm and short 
plastic helix to raise and lower the head. 
The difference in these head mechanisms 
is precision—the 22 tracks used by the 
2080 must be more-precisely located than 
the 1] tracks of the 2040. 


EZTAPE SOFTWARE 

All Irwin tape backup systems use the 
same EzTape software, which operates in 
both menu and batch modes to make file- 
by-file backups and restorations. No im- 
age mode is available. Its menu control 
system will directly operate the drive or 
create scripts for batch processing. 

Once a script is created, it can be exe- 
cuted automatically at an appointed time, 
using the system’s EzStart feature. Essen- 
tially an invisible memory-resident utility, 
EzStart can load and execute any DOS 
program or batch file or provide a list of 
them at whatever date and time you 
choose. 

The EzTape menu system is straightfor- 
ward, relying on moving bars or the initial 
letters of commands to control operations. 
Once you understand that the Esc key 


” saves rather than cancels selections as you 


back through menus, the system becomes 
a breeze to use. 

If you don’t want to be bothered with 
using the menu, Irwin supplies three pre- 
configured batch files that will take care of 
most ordinary backup needs: full disk 
backups, full restores, and backups that 


The Ultimate... 







































and desktop publishing files with up to 256 printed or merged into your report, bro- 

Screen Cap ture and shades of gray. For color printers, your prints chure, or presentation. Pizazz Plus doesn’t 
Print Software will come to life with a rainbow of print just print images, it pushes your printer to its 
You ive aati line ton eenitinuies shades and options. maximum capability to produce a master- 

eeu ot perk hi pou SPs am What you see is just the beginning. Since piece. And, it's memory resident—your 
fe i ono La ect Sant g a ae i _ theintroduction of Pizazz (PC Worid “Soft- image is never more than a keystroke away 
4 Day ooue a nan os a or ware Hits of 87"), ithas been without ques- from professional printing or importing 

on’t stop at the screen. Pizazz Plus tion the best tool available for the reproduc- into your desktop publisher. 
your screen based images and print them tion of screen based graphics and/or text. 
anyitiere arid artyway you want, swell as The bottom line is, iit looks good 


create files directly compatibie with any pop- 
ular desktop publisher. With Pizazz Plus, 
you can capture the entire screen or isolate 
asection. Adjust size, proportion, rotation, 
or placement on the page. You will see 

more detail and texture in your B&W prints 


Pizazz Plus Compatibie Hardware 
Computers: IMB PS/2, PC, XT, AT, or compatible 
Display Adapters: [BM VGA, MCGA, EGA, CGA, 
8514A and others 

Extended VGA Display Adapters: 

Video Seven FasiWrite VGA and V-RAM VGA 
Image Capture Boards: AT&T 

TARGA 6/24/32 and ICB, ATronics PtB and 

PIB +, Vision Technologies 
Vision 16 EV-680 

Printers: Pizazz Plus supports ‘ 
over 300 different printer models 
from the following manufacturers 
Adobe Systems, ACER. Alps, AMT, Anadex, 
Apple, AST, ATAT, Brother, C ftoh, Gallomp 
Canon, Centronics, Cit, Dataproducts, DEC. 
Diablo, Dicom, Epson, Genicom, Hewlett 
Packard, IBM, IDS, Infescribe, JDL, Kyocera, 


on your screen, it will look 
good when ' 


All images were produced 
with Pizazz Pius. 





Laser Connection, Mannesmann Tally, NEC, 
Newbury Data, Oasys, Okidata, Panasonic, 
Printronix, QMS, Quadram, Qume Seikesha, 
Sharp, Star Micronics, Tandy, Tektrontcs, TH, 
Toshiba, Transtar, I'nsys, Xerox, Wang 

Call for additional Information Including a 
complete list of supported hardware. 


Only $149.00, plus $5.00 shipping and handling. 
ORDER TOLL FREE! 1-800/433-5201 
For sales support, or in MA, call $08/433-520t 


Memory resident program takes as little as 32K. All sranufac- 
user otis of ptdoc eames ac agpasved waderiaris of 

their respective manufacturer Screen images courtesy of AT&T 
and Facet, Inc CIRCLE 386 ON READER SERVICE CARD 


Application Techniques, Inc. 


10 Lomar Park Drive, Pepperell, MA 01463 
508-433.5201 FAX 508-433-8466 


© 1989 Application Techniques, Inc 






DC 2000 TAPE DRIVES 


DC 2000 TAPE DRIVES: SUMMARY OF FEATURES 


(Products listed In ascending price order) 









The following commentary analyzes 
some of the terms and phrases in this 
table of features; it also includes 
comments about related traits. The 
phrases in boldface appear in the left- 
hand column of the table. 


The drive manufacturer Is distinct from 
the system Integrator (identified below 
the product name at the top of each 
column). 


The system specification lists 
computers with which each drive can 
operate. Some drives are limited by the 
data transfer rates of floppy disk 
controllers; others by the bus their 
Interface boards use. 


Formatted capacity Indicates the tape’s 
file storage capacity, not including the 
overhead for error correction and 
formatting (typically about one-third of 
the total tape capacity). 


Formatted tape suppiled by vendor: 
To save you the trouble of spending 40 





formatting tapes, many vendors supply 
preformatted tapes for a slightly higher 
price. 


The tape speed (Inches per second) 
Indicates how fast the tape travels as files 
are being written, it may travel faster when 
shuttling forward and backward. 


Operation: 

@ Memory-resident operation The 
program loads Into memory and stays 
there, potentially making automatic 
backups, but also subtracting from the 
RAM available to other applications. 

@ Background or foreground operation 
Background operation allows you to back 
up files while using other application 
software. Foreground operation occurs 
when your backup software takes 
complete control of your system. 

@ Automatic operation The system will 
make unattended backups at regular 
intervals or at an appointed time. All 
products reviewed have this feature. 

@ Batch-mode operation The system 
allows you to detine an elaborate 


and files to include or exclude, and 
perform It automatically by specifying a 
certain batch or script file. All products 
reviewed have this feature. 


With password protection, access to 
backup files for restoration or viewing is 
granted only after a password is correctly 
entered Into the control software. 


Volume label on tape: 

Most systems allow you to assign a title to 
the backup session so that the tape 
contents can be identified even without a 
paper label. All products reviewed also 
store a directory on each tape showing the 
files it contains. 


Backup and restore types: 

image The backup preserves the 
precise structure of the original hard disk, 
backing up bad and unused disk sectors 
along with the sectors containing data. The 
image backup also preserves some 
elaborate copy-protection file schemes 
without modification (so you don't have to 
deinstall and reinstall copy-protected 


minutes or so servo-writing and procedure, Including backup parameters software when backing up). 
Alloy TG-1140 
Retriever! 60 Tallgrass ArchiveXL Excel 40AT FlieSefe TD4440 
Alloy Computer Technologies Model 5540 Everex Systems Mountain 
Products inc. Corp. Archive Corp. Inc. Computer inc. 
List price $449 $498 (internal), $499 $499 $595 (internal), 
$674 (extemal) $745 (extemal) 
GENERAL INFORMATION 
Drive manufacturer Alloy Computer Colorado Memory = Archive Corp. Everex Systems Mountain 
Products Systems Computer 
Drive type: 
Internal (bay size) i (Half-herght) @ (Hail-height} @ (Hall-height) @ (Hali-height) ®@ (Half-height) 
Extemal (HWD, in inches} a @(6x5.75x15) a @(7.0x 4.3 x9.8) 
Drive powered by host computer a a a a a 
System specification IBM PC, XT, AT, IBM PC, XT, AT, IBM PC, XT, AT, IBM AT or IBM PC, XT, AT, 
or compatible PS/2, or or compatible compatible PS/2, or 
compatible compatible 
Allows interchange with other environments a ® (Xenix) =) Qa Qa 
MEDIA TYPE 
Kinds of tape used OC 2000, DC OC 2000, DC DC 2000 DC 2000 DC 2000 
2000XL,DC 2120 2000XL, DC 2120 
Formatted capacity 40MB, 60MB 40MB 40MB 40MB 40MB 
Formatted tape supplied by vendor Q i | a a a 
Tape speed (inches per second) 50 50 50 50 50 





(Editor's Choice ™—Yes 2—No 


N/A—Not applicable: this product does not support image backups. 
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without regard to file structure. 

@ File-by-file Each file is i 

backed up, preserving its exact file 
structure. All the drives reviewed offer 


file-by-file backup, including options for 
single files or directories. 
DOS An entire DOS partition 


(drive letter) can be backed up as an 
image at one time. 


Backup options: 

@ Append image beckup More than 
one Gilige backup aaedion'can be atored 
on a tape. 

a a oad file-by-file backup More than 
one file-by-file backup session can be 
stored on e tape. All systems reviewed 
offer this feature. 

@ Backup limited to 32MB Some backup 
systems are uneble to cope with 
partitions larger than 32MB. None of the 
products reviewed have this limitation. 

§ Backup across several cartridges 
permitted When a backup session 
requires more storage capacity than a 
singie tape offers, the data can be spread 


BACKUP 


across several tapes. Ali systems reviewed 
Offer this feature. 

@ Backup in progress can be terminated 
Excapt for Sysgen's Bridge-Tape, all 


@ The maximum number of backup files 
is the number of files that can be backed up 
in a single session. 

@ The maximum number of back 
directories is the number of d jes the 
system can handie in e single session. 


Restore options: 

@ From file-by-file backup to any 
directory Files can be restored to 
directories other than those in which they 
origineted. 

@§ From file-by-file backup to any hard disk 
With any system reviewed, files can be 
restored to disks with letter designations 
other than the one from which they were 
backed up. 

@ From image backup to any directory 
Following an image backup, individuai files 
can be restored to any directory. 

| From image backup to any hard disk The 


Pe) 





image backup can be restored to a hard 
disk of a different size or with a different 
arrangement of bad tracks from the drive 
on which it originated. All reviewed 
systems that allow image backup offer 
this feature. 


Connects in-line with disk controller: 
The tape drive connects to e floppy disk 
Controlier (or the floppy section of a 
floppy/hard disk controller) as if it were a 
floppy disk drive. 


Uses board connecting In-line 

with disk controller: 

The tape drive connects to e proprietary 
8-bit interface board, which in tum must 
be connected to a floppy disk controller. 


Uses standalone /O board: 

The tape drive uses en 8-bit interface 
board that plugs directly into your system 
and works independently of other 
boards. 


FileSafe 8000 

Tecmar QT-401l, Irwin 2040 Plus The Personal —trwin 2080 Reliant Model Data 128 

Tecmar QT-40e Bridge-Tape Irwin Product Mountain Archivist Irwin Product 510 Advanced Digital 

Tecmar S Inc. Group Computer Inc. Palindrome . Gro Sysgen Inc. Information Corp. 

$595 (internal), $695 $699 $795 ($995 with $795 $849 $995 (intemal), $2,295 

$795 (axternal) Mach? controller) $1,195 (extemal) 

Wangtek Colorado Memory Irwin Product Mountain Archive Corp. Inwin Product Sysgen 3M 

Systems Group Computer Group 

@ (Half-height) a @ (Halt-height) mi (Half-height) mi (Hail-height) mi (Half-height) mi (Half-height) a 

(2.5% 5.25x 7.75) (22x6x10) QO m@(4.9x2.4x7.0) G a M(1.6x4.0x5.8) M(3x6.5x11) 

a a a = a a a O(Uses AC cord) 

IBM PC, XT, AT, IBMPC,XT,AT, IBMPC,XT,AT, IBMPC, XT,AT, IBMPC, XT,AT, IBMPC, XT,AT, IBMPC,XT,AT, IBM PC, XT, AT, 

PS/2 (Model 30, PS/2 (Model 30, or compatible PS/ 2, or or compatible or compatible PS/2 (Model 30, PS/2 (Model 25, 

50, 80, 70, or 50, 50Z, 55, 60, compatible 50, 70, or 80), 30, or 30-286), 

80), or or 80), or or compatible or compatible 

i compatible 
a Q i@ (Macintosh) Qa Q i (Macintosh) Q Qa 
DC 2000 DC 2000 DC 2000 DC 2000, DC DC 2000 DC 2000 DC 2000 DC 2110, DC 2165 

2080, DC 2120 

40MB 42MB 40MB 83MB (152MB on 40MB 40MB 72MB 86MB (128MB on 
DC 2120) DC 2165) 

i a | Q a = a | 

50 58 50 75 50 43 72 90 
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have changed since the last backup. 

Lacking in the EzTape software are any 
visible means of hinting how far your 
backup has progressed (or how close it is to 
completion). The system lists only the file 
being processed; other than on-screen 
messages, there is no indication when to 
change tapes. 

Other difficulties included the inability 
of the 2080 to properly servo-write tapes; 
an error during a restore from the 2040, 
and when shuffling 40MB tapes dunng a 
large restore, the appearance of an addi- 
tional command menu (rather than smooth 
progress) through the restore. 

The first of these was probably a prob- 
lem with the particular drive sent for evalu- 
ation. The second could not be explained 
by Irwin but could be conquered. To mini- 
mize problems such as our unrecoverable 





DC 2000 TAPE DRIVES 


file, Irwin offers (but does not publicize) 
its own free data-recovery service and it 
claims the service has never failed to pull 
supposedly lost files from customers’ 
tapes. The menu problem is slated to be 
fixed in the next EzTape update. 

Over the years, the speed and quality of 
Irwin drives have improved dramatically. 
Once among the slowest available, they 
are now limited chiefly by the floppy-disk 
interface. Overhead is minimal in running 
the systems. If you don’t mind the propri- 
etary tape format, the 72 minutes it takes to 
format a 40MB cartridge (if you don’t buy 
Irwin’s 40MB or 80MB preformatted 
tapes at $35 or $36, respectively), and the 
do-it-yourself kit approach, you'll find the 
Irwin drives friendly and fast file-savers. 


MOUNTAIN COMPUTER INC. 
FileSafe TD4440 


FileSafe 8000 Plus 
by Catherine D. Miller 


Mountain Computer's FileSafe tape back- 
up units for PC-based hard disks run the 
gamut of capacities, from the DC 2000- 
based 40MB TD4000 Series to the Series 
2100 helical-scan units, which are capable 
of backing up 2.2GB of data. Two of 
Mountain’s DC 2000 offerings, the inter- 
nal FileSafe TD4440, ($595) and the inter- 
nal FileSafe 8000 Plus ($795), are re- 
viewed here. 

All of Mountain’s backup systems use 
the same elegant and powerful FileSafe 

















Computer Te ‘ Mountain 
BACKUP SOFTWARE : 
Disk space required 121K 236K 256K 512K 773K 
Operation: 
Memory-resident operation Qa a Qa a Qa 
Background or foreground operation Foreground Foreground Foreground Both Foreground 
Password protection a a a a a 
Volume label on tape a a a a a 
Backup and restore types: 
image Qa Qa Qa a a 
Modified image Qa a a a Qa 
DOS partition a a a a a 
Backup and restore ranges aliowed: 
Subdirectories a a a a a 
Entire disks a a a a a 
Backup options: 
Append image backup NA N/A NA a a 
Maximum number of backup files Unlimited Uniimited Unlimited Uniimited Uniimited 
Maximum number of backup directories Unlimited Uniimited Unlimited Uniimited Uniimited 
Restore options: 
From file-by-file backup to any directory a Q a a a 
From image backup to any directory == ss «NVA N/A NYA a a 
_ DRIVE INTERFACE BOARD a : a 
Connects in-line with disk controlier a a a a a 
Uses board connecting in-line Qa a Qa a Qa 
with disk controlier 
Uses standalone VO board _ a las g 4 a 











(3—Editor's Choice @—Yes Q—No 


N/A—Not applicable: this product does not support image backups. 
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software. Version 5.03 can be accessed via 
menus or through the DOS command line. 
If you access the software through its full- 
featured menu system, you first use a mov- 
ing bar menu to back up, restore, set de- 
faults, or execute one of several utilities. 
You can erase a tape, format it, display its 
Statistics, retension it, or rewind it. And 
you can verify the contents of a tape with a 
disk-and-view or print-tape directories. 
FileSafe supports complete file-by-file 
backup and selective backup, which lets 
you tag any directory, subdirectory, or file 
to be written to tape. You can also deter- 
mine whether you want to back up only 
files that have been modified since a spe- 
cific date and time, files that have the ar- 
chive attribute set, or only files time- 
stamped within a specified range. The 
flexible automatic backup option will back 











Mountain Computer’s 
FileSafe tape 


backup software lets 


you create 
batch files to run 
several tape 


operations sequentially. 








The Personal 
Archivist 
Palndrome Corp. 


up your files at a specific time. 

Although the FileSafe software sup- 
ports image backup of disks 32MB and 
smaller under both DOS 3.3 and DOS 
4.01, it can’t back up a larger disk under 
DOS 4.01. Since you don’t gain any speed 
by choosing an image backup, you’d be 
better off performing your backups on a 
file-by-file basis. 

Restore options are just as bounteous as 
the backup options. You can also choose 
to redirect your restore operation to a dif- 
ferent disk or directory. 

If you opt to use the command line, you 
can create batch files to run several tape 
operations sequentially. Added flexibility 
is achieved by including response files— 
which can include lists of files to back up, 
restore, or verify—within your batch files. 
Most of the manual is devoted to the pro- 


Advanced Digital” 
information Corp... - 


Q 
Foreground 
Q 
a 
| Q Qa a Q Qa a Qa 
Qa Q a Qa Qa Q a Q 
a a Q a a Qa a Qa 
a a a a a a a a 
Q a a a a a a a 
| NWA _ NWA a WA WA a N/A 
25,000 Unlimited Unlimited Unlimited Uniimited Unlimited Unlimited Untimited 
25,000 Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited 
a a a a a a a a 
Q N/A WA a NWA NWA Q NWA 
——— 
@ (QT-40i only) Q a a Z a a Qa Qa 
Qa a Q Q Qa-¢ Qa Qa Q 
a Q 9 a Q Q a a 


ENDS 
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PERFORMANCE TESTS: DC 2000 TAPE BACKUP DRIVES 








DC 2000 tape backup drives have come a long way 


in reliabliity and In backup and restore speed. 


FileSafe 8000 Plus from Mountain 
Editor’a Choice, reached apeeds averaging about 


oe Ssdercs Backup 
The Personal Archivist 36:20" 
Alloy Retriever/60—'* 26:00’ 
TR-1140 2 Se 25:30” 
Tecmar QT-40* 25:28 
FileSate TD4440 24:54. 
win 2040 23:38 © 
Reliant Model 510 23:32 
ArchiveXL Model 5540 21:54 
FileSafe 8000 Plus (QIC-80)** 20:25 
Excel 40AT..- : ‘20:24 
Irwin 2060 20:06 
Bridge-Tape 20:03 
Data 128 13:30 


FileSafe 8000 Plus (TD-101)"* 8:55 












Relative Times 
(Irwin 2040 = 100) 





Restore 


54:55 
93:44. 
21:45 
50:13 
22:11. 
23:50 
20:31 
21:31 . 
20:12 
- 19:45 
20:35 
22:18 
16:26 
13:36 


Backup . Restore 
9204). 9509.. </ 
0:35 0:26 
0:42 0:19 
0:59...> . 0:43 
216. 0:26 
2:04 149° 
0:30 0:16 
0:32 0:17 | 
0:58 0:29 
0:18 0:14 
2:16 2:01 
0:35 0:19 
0:12 0:20 
0:44 0:15 


Full Disk Full Disk Directory Directory 





62K per second on the Full Disk Backup test. 
Everex’s Excel 40AT—aiso an Editor'a 
Cholce—proved the fastest among the 
QiC-80-format drivea we tested. 


In the Full Disk Backup test, the entire 43MB of the 
hard disk are backed up in file-by-file mode to the tape 
drive, simulating a first-time user’s need to archive th 
complete contents of a hard disk. oe 
“In the Full Disk Restore test, ali deta backed up 
during the Full Disk Backup test is restored to the hard 
disk aver the existing directory; no reformetting is 
done. This represents one of several possible restore 
scenarios: reconstruction after a catastrophic hard disk 

For the Directory Backup test, a small 

is selected and then backed up to 

during periodic selective backups, as opposed to the . 
backup of an entire hard disk. © "2.4 Sry Se 

In the Directory Restore test, a small subdirectory — 
is restored to the hard disk over the contents ofa = 
subdirectory with the same name. This reconstruction 
procedure illustrates one of several common restore 
situations. 


5 


PC Labs discovered quite a gap between the fastest and slowest tape drives In backing 
up a full disk. The Personal Archivist from Palindrome Corp. dragged along at roughly 20K 


per second owing to its file 


. By contrast, Mountain Computer's 


management procedures. 
FileSafe 8000 Plus averaged 82K per second using its proprietary TD-101 format. Less 
than 13 minutes separate the runners-up on both sides of the speed spectrum. 
Surprisingly, when the drives were given a smaller segment of data to back up 
in the Directory Backup procedure, their rank altered. (Selective backup of new 


* We tested the Tecmar QT-40i; the QT-40e is functionally identical. 


** The FileSafe 8000 Plus tape drive was tested with tapes formatted to the QIC-80 and TD-101 standards. 
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files, after all, is the most popular form of routine backup.) Advanced Digital 
Information Corp.'s Data 128 flew through the task in a remarkable 12 
seconds—perhaps because it used a SCSI adapter and avoided the 
floppy disk drive interface. This product provided the most con- 
sistently quick handling of large and small file segments. 


Close behind was Exerex Systems’ Exce! 40AT, which 
also scored weil In both full and selective data 
backup. 


PC Labs tested DC 2000 minicartridge tape 
backup drives on a 80386 computer running et 
e CPU speed of 16 MHz and e bus speed of 8 
MHz. The object drive was a 60MB RLL device 
with an Adaptec controller. Our reviewers recorded 
times manually, beginning with the last keypress 
needed to start a procedure and ending with the 
retum of keyboard control. Timers were stopped 
for tape changes and restarted when the process 
resumed. 

The backup software for eech drive wes run 
with its default optimizetions in effect. All tapes 
were low-level formatted end servo-written prior 
to backup end restore operations. The harddisk 
was low-level formatted before we instalied 
each tape drive and DOS-formeitted after eech 
restore operation. We used DOS's CHKDSK to 
compare the original and restored byte counts. 

The directory structure included several 
ofsubdirectones, including e hidden one. These 
subdirectories contained both small end lerge 
files, some of which were marked as system 
files or with the read-only attnbute. 








Dell System’ 325 that’s 
individually configured to 
meet your needs. 
NOW UP TO 

NEW LOW PRICES 


$1100 OFF 40 MBVGA Monochrome System $4,199 
Oe B) 3 BS) 100 MB VGA Color Plus System $5,099 


SYSTEM 325. 100 MB Super VGA Color System $5,199 


(800 x 600) 
150 MB Super VGA Color System $5,699 
(800 x 600) 


Prices listed reflect | MBof RAM. 4 MB versions of the above systems 
are avuilable for an additional $600. 


It comes with a 30-day 
money-back guarantee. 
_ Aone-year warranty. And 
one of the most compre- 
hensive, most talked 


vm) nme: en! @amamae ¢ ba = ¥o\ Gotaaa TT 


Teen SEPEPS : == |e : cr | about service and support 


a ee ak ek eh ant ile: 
5 packages in the industry. 


Including self-diagnostic 
This is the 386-based, 25 MHz system software, a toll-free technical support line, 
that was awarded PC Magazine's Editor's and next-day deskside 





Choice. A top-of-the-line computer. service provided by 
Ata bottom line price that’sas muchas Xerox Corporation! 
$2,500 under Compaq and IBM. Call us toll-free today. 
For as little as $4,199, you can own And get all the details 
a complete 40 MB VGA Monochrome from the bottom up. commutes 





©1989 Detl Computer Corporation. All rights rexerved Dell System is a regivecred trademark of Dell Comparer Corporation. 386 cy peecen el TO ORDER, CALL 
‘Other trademarks Gallia ail alee are alone oat clasming the marks and names or their products. Dell ee Ce cee 
any propnetary interest mm trademarks and trade names other than anformanon anda copy of Dell's 30-day Total Sensfaction Guarantee and Limited Warranty, write 800-426-5150 


tos Dell Computes Corporation, 9505 Arboretum Blvd... Ney 08 * On-site service may not be available in certain remove locanons. AD CODE 11 BAl1 FOR DELL IN CANADA, CALL 600-387-5752 
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= “The Mace titities include a recovery program. that Renee to’ pcaver! as 


~~ that hasn't been. priterteg by a ante utility: This is me ag 


“ie _ Teeovering lost or damaged hatd disk data eh 


a ‘ But don't think Paul Mace i is: ail work and no: ake Macs Utilitiés are sitiple and analy oo a 2 
eg ‘enougte for the newest beginner; but-so effective that the top PC experts tely onthem : 0°: 
~ for the toughest data recovery problems. Mace also includes a lot of nity. features like virus 


ae ; Sure, we're glad Peter. Norton Knows: whiat the best 
“hard disk utility program. -is; But he’s not the only one— 
sei, fact, PC’ Magazine called Hane Utilities Te 
the “Best data oma theres ist. e 


is ’ ‘But why listen to Peter Norton? Or us for that master? 


- and recovery program is... 


" favorite software dealer, or call 1-800-873- 4984 Et 
for more fe Informatica pes : g 


much data as possible from a hard disk that has been reformatted, and om v = 





_ Tecoyery Oe Berne 





3 ea Peter Norton ; a 
sete oe » The ae Disk Compson, P. 38 





“Thank you, , Peter? ' . 3 oe 


Peter Norton should know. ‘After all, Pail Mace invented hard disk unfrmatting 


‘ True enouigh, Peiai has “borrowed” front Paul i in the newer versioris ‘of his ee Norton Utilities, i 


But the master is-still the master, and nobody hegis Mace Bellies when ss comes ie 


ra 


protéction and “smart” recovery of apne and word eae files, ’ 


Find out‘for yourself wim the ultimate data nebtection . 


Pick up a copy of Race. Utilities fram your. 
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gram’s DOS command-line TAPE com- 
mands, and a quick reference guide is 
available if you forget the syntax. 


FILESAFE TD4440 

The drives belonging to the TD4000 Series 
follow the QIC-40 standard, offering 
40MB of storage on a standard 205-foot 
DC 2000 minicartridge and 60MB on an 
extended-length 307-foot DC 2120 mini- 
cartridge. Mountain sells QIC-40 format- 
ted DC 2000 tapes for $45 each. 

The internal TD4440, which we tested 
for this review, carries a list price of $595. 
It attaches directly to a high-capacity flop- 
py disk controller that has a data transfer 
rate of 500 kilobits per second; the 
TD4340, for $595, is designed to work 
with a standard floppy controller with a 
250-kilobit-per-second data transfer rate. 
Either of these models occupies a half- 
height 5.25-inch drive bay. The TD4740, 
also $595, is a3.5-inch version of the same 
drive designed for use in IBM PS/2 Mod- 
els 50, 60, 70, and 80. The external 
TD4440 model sells for $745 without a 
power supply and for $899 with its own 
power supply. 

The chassis for the TD4440 is made of a 
durable plastic. The TD4440 uses a direct- 
drive motor, with a helix-and-lever mech- 
anism to raise and lower the brass read/ 
write head. The drive writes 20 serpentine 
tracks, using an MFM recording mode 
with a density of 10,000 bits per inch. 
Most of the TD4440’s circuitry relies on 
surface-mount technology. 

Installation is simply a matter of plug- 
ging in a cable from your computer’s pow- 
er supply and attaching the cable for the B: 
drive to the TD4440’s edge connector. A 
ground tab is included on the drive to con- 
nect with your computer’s ground wire. 
An installation program, available in sev- 
eral languages, installs the software onto 
your hard disk and checks your hardware 
configuration to ensure that the TD4440 is 
connected properly. 

The TD4440's results on our perform- 
ance tests show that the speed of the floppy 
disk drive controller is the limiting factor 
in this drive’s performance. A file-by-file 
backup of 43MB ona hard disk took nearly 
25 minutes; restoring files to the disk took 
just over 22 minutes. 


FILESAFE 8000 PLUS 

The FileSafe 8000 Plus ($795 for the inter- 
nal model), has the unique ability to record 
data in either of two formats: the standard 
QIC-80 format for 83MB or Mountain's 
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Computer Inc., 240 Hacienda Ave., 


Mountain 
Campbell, CA, 95008-6687; (800) 458-0300, 
(408) 379-4300, 


FiteSafe TD4440 


Requires: 384K RAM, one 5.25-inch half-height 
drive bay (for T4440), DOS 2.10 or later. 
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P-FileSafe 8000 Plus (right) 
List Price: $795 (internal); $995 (extemal); 
intemat with Mach? controlier card, $995, Mach? 
controler card, $250, 
RAM, 3.5-inch 


Requires: 384K hali-height dive 
bay (for internal model), DOS 2.10 or later, 
In Short: The FileSafe TD4440 


limited only by the speed of the floppy controller. 
The 8000 Plus, when tested with its Mach? 
controtler board, was the fastest drive we tested 
in backup and restore operations. 


iin in 





proprietary MT101 format for 101MB of 
data on a high-density DC 2080 minicar- 
tridge. If you use a 307-foot DC 2120 min- 
icartridge, you can store 124MB in QIC- 
80 format or 152MB in MT101 onasingle 
cartridge. Since this drive doesn’t use data 
compression to achieve this capacity, you 
don’t have the overhead necessary to sup- 
port compression or have to worry about 
errors being introduced. 

The FileSafe 8000 Plus installs in a 3.5- 
inch drive bay. In contrast to the TD4440, 
the 8000 Plus has an aluminum chassis. 
The 8000 Plus uses a direct-drive motor, 
while a lead screw and guide pin are used 
to position the brass head to the tape, as op- 
posed to the lever-and-helix method used 
in the TD4440. This mechanism allows for 
more-exact positioning of the head to the 
tape, doubling the capacity of the drive. 
The drive writes 28 serpentine tracks using 
the MFM recording mode. Although the 
drive will read QIC-40 standard DC 2000 


tapes, it won’t write to them. Both Moun- 
tain drives rely on the Reed-Solomon ECC 
(error correcting code) protocol. 

If you choose to record in QIC-80 for- 
mat only, the drive attaches directly to the 
floppy disk controller, and installation is 
the same as for the TD4440. If you choose 
to write data to tape in the MT 101 format, 
you'll need to purchase Mountain’s Mach? 
controller board. The 8000 Plus combined 
with the Mach? board list for $995. In hoth 
instances, the software verifies that all 
components of the system are functioning 
properly. 

If capacity and backup speed are impor- 
tant to you, you'll find the 8000 Plus plus 
the Mach? controller board a winning com- 
bination. For one thing, the drive does the 
tape formatting while it is writing data to 
tape in MT101 format: you don’t have to 
remember to prepare the tape before you 
use it. 

Aside from convenience and time 
saved formatting, the 8000 Plus saves you 
time in other ways. This drive was the fast- 
est in file-by-file backup and restore opera- 
tions of any drive we tested, often by a sig- 
nificant margin. A file-by-file backup of 
43.6MB took just under 9 minutes; restor- 
ing the same files to disk took slightly 
longer than 13.5 minutes. Quite impres- 
sive for a DC 2000 drive. 

If you choose not to buy the Mach? con- 
troller, you'll find the data transfer rate to 
be limited by the floppy controller. A QIC- 
80 file-by-file backup of a 43.6MB disk 
took almost 20.5 minutes; restoring the 
same files to disk took just over 20 min- 
utes. 

Don’t think you’ll be giving up capabil- 
ity by choosing speed and capacity. When 
running the 8000 Plus with the Mach? 
while writing in QIC-80 format, the 
drive’s performance improves drastically. 
And you can choose the best format for 
you through the software, without chang- 
ing the hardware configuration. 

Since Mountain sells through distribu- 
tors, you can expect to pay 20 to 30 percent 
less than the list price for either of these 
units. Mountain also has several OEM 
agreements, so you may find Mountain- 
made drives with different labels. 

Both the FileSafe TD4440 and the File- 
Safe 8000 Plus are top-quality minicar- 
tridge units that deserve attention. The 
8000 Plus, with the Mach? controller 
board, is especially attractive because of 
its greater capacity, high-speed backup 
and recover rates, and its ability to format 
while writing data to tape. 
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“Uh, my system crashed and my file 
disappeared.” 


le Ba = 
“My secretary spilled a cup of coffee on 
my desk and tt ran over my disk.” 


“Have you ever had one of those days?” 






_ 





“I'm sorry about those files but I'm sure “Someone must have been playing with 
there’ hard copy around here somewhere.” my computer while I was out to lunch.” 











\ AN weer 








* 
— 
ast \ a ~ & nit 
“Idon't know what happened to the files, “Nobody told me that Iwas supposed 
they just disappeared.” to backup.” 


‘tui 





“I put the files on the floppy and then “Well, it a long story and I wouldn't 
someone must have taken my disk.” want to bore you...” 





“I can't believe that its my fault, it’s “I think I'm in trouble here.” 
your system.” 


You 


are 


ded 
byabunch 
Ot losers. 


Asamanager of PCs, you've heard it all before. 
Every conceivable excuse and even a few that try 
your imagination. 

And every day the situation gets worse. More 
and more of your company’s critical data is taken 
off the network and manipulated on desktop 
computers. By users who mean well, but back up 
irregularly, improperly or not at all. 

Which is why you should install Irwin Tape 
Backup Systems on your network today. 

Irwin Tape Backup Systems are fast, easy- 
to-use, and best of all: they operate unattended. 

You set the time, the day and the files you 
wish to have backed up, and our sophisticated, 
powerful EzTape’ software will do the rest. 

You can back up desktops individually, the 


network server or any combination of such devices. 


Irwin Tape Backup Systems are compatible 
with every major industry LAN including Novell” 
(2.0A, ELS, 2.1X and SFT), 3Com; TOPS; 


©Capnnghe 1980, rein Magnetic Syeteene« erbasdary of Copter Duss Products te. 2901 Comes 
f Sian Micrunyonrms, bac ATT SearLAN ut a trademark af ATAT IM PC LAN ise inedemact and PS 


ceveeans (Bird Ane Arbor MI48106 brwin and Bx Tene am eemtered trademarts of trein Mogret Siyeanma, tac Nowell im ¢ rogmerred tesemart of Nowell tac ICs 9 # tr 
Zeb Paperered iredemert af ledernofinnn) Bours Machines Curpiration Apple‘hare and Marotcah arp reqwetered Imdemaras of Apple ors 


IBM PC LAN; AT&T StarLAN;? AppleShare* 
and others. 
We offer a wide selection of high-capacity, 
high-speed drives in both internal and 
models. From 120 megabyte minicartridge 
drives to our high-performance 250 megabyte data 
cartridge drives. 
Irwin Tape Backup Systems are available 
for PCs, PS/2° models, Macs, even laptops. And 
they work with multiple operating systems 
like Xenix, OS/2 and Macintosh in addition 
to MS-DOS. 
So don't let your company’s valuable data get lost 
or damaged. Call Irwin today at 1-800-BACKUP1. 
And make everyone in your workgroup a winner. 


IRWIN 


A Cipher Products Group 
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PALINDROME CORP. 
The Personal 
Archivist 


by Bruce Brown — 


Buying a tape drive seems like a logical 
step toward making backups easy enough 
that they'll actually get done. Unfortunate- 
ly, the realities of maintaining an adequate 
number of backup files, making sure 
they’re rotated properly, and handling off- 
site storage can be daunting. The Personal 
Archivist (TPA) from Palindrome Corp. 
goes beyond the other systems reviewed 
here by providing you with more than just 
hardware and software backup tools; it 
gives you a full tape backup management 
system. 

For $795, the company bundles two 
components in its backup management 
system—the highly rated ArchiveXL in- 
temal tape drive (available separately for 
$500) and 7PA24, Palindrome’s own soft- 
ware ($295 separately). 

The ArchiveXL 5540 offered by Palin- 
drome is fully described in a separate re- 
view; briefly, it’s a solidly built, intemal 
40MB QIC-40-standard drive. It fits in a 
5.25-inch half-height drive bay and hooks 
up to your floppy disk drive controller. 
With its cast-aluminum base and direct- 





The Personal Archivist 

Palindrome Corp., 710 E. Ogden Ave., #208, 
Naperville, IL 60563; (312) 357-4600. 

Ust Price: $795, ArchiveXL Model 5540 alone, 
$500; software alone, $295. 

Requires: IBM AT compatible with empty half- 
height dive bay, 512K RAM, 1MB free hard disk 
space, DOS 3.0 or later. 

in Short: A standard Archive unit with 
Palindrome's own backup software, The 
Personal Archivist is intially siower than other 
Products. But its purpose is to manage the entre 
backup process, including automatically tracking 
tuttiple backups and archiving inactive files; the 
result is less time spent with regular backups and 
less need for setting up and managing backups. 
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drive tape system, the Archive unit is built 
to last for a long time. 


THE SOFTWARE DIFFERENCE 

What makes the Palindrome system spe- 
cial, however, is the software. You need to 
allow approximately 1MB of hard disk 
drive space for TPA24 to install its own 
programs, and to set up the extensive file 
catalogs that keep track of which tapes 
hold backups of which files. TPA requires 
you to start with enough tapes to back up 
all of your hard disk drive data three times 
over, plus two additional tapes. The pro- 
gram’s working rule—which you can 
change—is that a file isn’t adequately pro- 
tected until there are copies of it on three 
different tapes. 

TPA24 uses many rules for making de- 
cisions about managing the backup pro- 
cess. Other rules cover such questions as 
how often to back up files and when to mi- 
grate files—that is, erase files not recently 
used from your hard disk (as long as they 
have been sufficiently backed up). You 
can create special rules for individual files 
or types of files, such as backing up all 
* WK‘ files daily, or you can use the same 
tules for all files. Palindrome suggests that 
you abide by the default rules until your 
files are all protected and you fully under- 
stand the program, at which point you may 
change them to suit your tastes. 

In addition to automatic archiving (let- 
ting the program tell you when it’s time to 
make backups and which tapes to use), 
you can manually force backups with 
TPA24’s menu system. We ran our bench- 
mark tests using the latter option. Because 
TPA spends a great deal of time managing 
the backup system, the benchmark times 
are slower than QIC-40 systems that use 
ordinary backup software. For exampke, 
although the actual format of your files is 
the same as that used by other QIC-40 sys- 
tems, management overhead is increased 
because every time an individual file is 
backed up, a record of the time, date, and 
number of the backup is saved in TPA’s 
own format. 

Making the initial backup of our 43MB 
of data took over 36 minutes, and restoring 
that data took nearly 55 minutes—more 
than twice the time required by some of the 
simpler systems to restore the same 
amount of data. Even formatting a blank 
tape took longer than with most compara- 
ble systems: approximately 48 minutes 
compared with the more usual 44 minutes. 


Fortunately, you only have to format all 
your tapes once. In addition, once TPA is 
in charge and has made ample copies of 
each file, subsequent backups will be 
much faster as the software avoids making 
unnecessary copies of files already ade- 
quately protected. Palindrome estimates 
that this translates into a savings of 50 to 80 
percent of your normal backup time. 

During the course of this review, Palin- 
drome dropped the bundled price from 
$995 down to $795. But if the price still 


Palindrome’s The 
Personal Archivist 
goes beyond the other 


systems reviewed 


here—it’s a full tape 
backup management 
system. 





seems high, when you realize the value of 
full backup-management software— 
which tells you how to label your tapes, 
when to store them off-site, and even when 
to remove unused files from active dri- 
ves—this system seems like a bargain in- 
deed. Unless you or one of your employ- 
ees is fully conversant with backup 
management strategies and able to faith- 
fully implement them without additional 
help, the Palindrome TPA system can be a 
time and money saver. 


Tent INC. 
Bridge-Tape 
Reliant Model 510 


by Catherine D. Miller 


Sysgen is a relative newcomer to the tape 
backup market, having introduced its first 
tape drive product in late 1987. Yet Sysgen 
has demonstrated its commitment to the 
market with the two DC 2000 units re- 
viewed here and a DC 600 product called 
the MAXI. Sysgen has also announced a 
tape drive based on a new technology that 


To be successful in today’s business environment, you 
need drive, determination and commitment. You also 
the right products supporting you—keeping things running 
sothly, on track and on schedule. Products that consistently 
meet operating specifications, and provide the dependability 
you can rely on. Products such as Mitsubishi disk drives 


Just like you, Mitsubishi Electronics is also driven by 
e manufacture the latest in memory storage technol- 
ogy, and offer one of the broadest ranges of flexible drives in 


SUCCESS, 


the industry today, Whatever your memory requirements, 
Mitsubishi has the drive you need—from 720 KB and 1.44 MB 
3.5" models to 360 KB and 1.2 MB 5.25" models, with a vari- 
ety of mounting and bezel configurations. 

As one of the largest suppliers of flexible 
disk drives in the world, Mitsubishi 
continues to earn its reputation for 
product quality and 
design innovation. 


Mitsubt t A a Inc., Inforr 
hi Electric Sales Canada, 


Mitsubishi also manufactures rigid disk drives that have 
the same incomparable dependability as the flexible drives. 
Every 5.25” rigid drive supports the high-density mode of the 
newer (RLL) controllers, with up to 65 MB formatted memory, 
as well as the standard-density mode of the (MFM) controllers 
used in today's most popular systems, with up to 42 MB for- 
matted memory. 

So when you're looking for reliable, high capacity disk 
drives, look to Mitsubishi. We'll make sure you get a qual- 
ity drive. 

For the authorized Mitsubishi reseller nearest you, call 
1-800-556-1234, ext. 54 in the US. and Canada (in California 
1-800-441-2345, ext. 54)., 


MITSUBISHI 
ELECTRONICS 


L3P 


Mitsubishi Electromes America, Inc. Mitsubishi ss a registered trademark of Mitsubishi Electric Corp., Tokyo. Image courtesy of Software Publishing Corp, 
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The HP DeskJet PL 


300 DPI, inkjet Q b | | 
rinting. EW wi on ie 
PRopucre 


“Suggested US list price Document created waing Microsoft® Word 50and Micrografs Graph Plus. Microsoft (s a registered Urademar: of Microsoft Corp, ©1960 Hewlett Packard Company PEt2024 


It prints copy that looks like 
a connect-the-dots game. 
And it sounds like a war 
zone. The dot matrix printer. 
Why put up with it? 


The HP DeskJet PLUS 
printer uses advanced ink- 
jet technology to deliver The $995° HP DeskJet PLUS printer. 





laser-quality text and 
graphics. It’s also compact. 
And very quiet. 


And at only $995, it could 
spell the end for most dot 
matrix printers. Because 
there's hardly a printing job 
that DeskJet PLUS can't do 






Earplugs not included. 


Rubble, rubble 
everywhere. 


faster, quieter and better. Its for your nearest authorized 
even reliable enough to carry HP dealer and see for yourself. 


a.20000-hour MTBF rating. Here's no comparison, 


Of course, DeskJet. PLUS 
works with all your major 
software and with any 
IBM-compatible PC. So call Gg HEWLETT 
1-800-752-0900, Ext.71223 M/Z packaRD 


There is a better way. 
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allows random access to data stored on 
tap, letting the drive operate much like a 
standard disk drive. 

The external Bridge-Tape ($695) has a 
42MB capacity; a PSA 1030 adapter is an 
extra $70. Reliant Series 500 drives have a 
72MB capacity; the internal Model 510 
lists for $800, while the external Model 
515 carries a list price of $1,000. The Reli- 
ant drives require a controller. The PT Kit 
($195) includes a controller for the PC- 
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standard bus, a controller for the Micro 
Channel bus is included in the $250 MTA 
kit. 

The Bridge-Tape and Reliant drives 
have little in common other than that both 
are marketed by Sysgen. The Bridge-Tape 
drive and software are made by Colorado 
Memory Systems; the 8-bit adapter card 
included with the drive is manufactured by 





Our Printer Sharing Unit 


An tntegrated Solution 
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Other Products 
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MasterLink™ utiity dish 





A the ewtich with ie me 


=<" ROSE 
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Gere a Rose bo your computer 
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Al Ross Electronics, were nol seiiet | 





Call now for literature or 
more information. 


(800) 333-9343 
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Sysgen. Conversely, both the internal and 
external versions of the Reliant are manu- 
factured entirely by Sysgen. 


BRIDGE-TAPE 

The Bridge-Tape is an attractive and com- 
pact 2.2- by 6- by 10-inch (HWD) external 
unit with a capacity of just over 40MB, yet 
it is not QIC-40 compatible, as are most 
drives we reviewed with that capacity. It 
doesn’t have the installed base enjoyed by 
the other non-QIC-40 drive with that ca- 
pacity, Irwin’s 2040, but the Bridge-Tape 
did turn in solid performances on our per- 
formance tests. 

To install the Bridge-Tape unit, you 
must first install the adapter board. It must 
be installed in expansion slot number 6 or 
7, so if you have other cards in these slots, 
you'll have to move them. The floppy disk 
interface cable plugs into the adapter 
board, and the cable that comes with the 
unit connects the adapter board to the flop- 
py disk controller. Instructions for installa- 
tion in several types of PCs, including the 
XT, AT, and PS/2 models 30, 50, 60, and 





Sysgen Inc., 556 Gibraiter Dr , Miprtas, CA, 
95035; (B00) 821-2151. 


Bridge-Tape (lett) 

List Price: $695; with PSA 1030 adapter card, 
$765. 

Requires: 256K RAM, DOS 2.1 or later 
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Rellant Model 510 (nght) 

List Price: Reliant Model 510 , $800; 
Retant Model 515 (external), $1,000, PT Kit (AT 
bus controlier card), $195: MTA Kit (Micro 
Channel bus controller card), $250. 

Requires: 384K RAN, one 8-tit expansion sict, 
one halt-height dnve bay (for intemal model 510), 
DOS 2.0 or later. 

In Short: Sysgan's two products have iittie in 
common. An axternal backup unit with a 42MB 
capacity, the Bndge-Tape offers solid 
performance at a reasonable pnce Its greatest 
limuitahon 1s ts propnetary format Masterminded 
by tts own controtier board, the 72MB Rehant 
grves good but not steliar performance. It follows 
the Q1C-24 atandard, a format commonty used for 
DC 600 dnves 
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FREE ABC Monday Night Football Interactive Demo Disk with exclusive bonus plays. 
See specially marked 10 packs of Sony” Floppy Disks. 


“Now that youre in 


the executive suite, Dodds, 
you'll have a company car 
an unlimited expense account 
and Sony diskettes? 


hen you think about 
it, its only fitting that 
leaders of industry 
insist on the leader 


in magnetic media: Sony. 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

Thats why today Sony isa 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.8” disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally, we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 





© 1969 Sony Corporation of America. 
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create the finest magnetic media 
for our 3.5” floppies was applied 
to all of our magnetic computer 
media. So our §.25” floppies are 
remarkably reliable, too. 

That's why people who abso- 
lutely can't afford to lose their data 
insist on Sony. 

But for those at the top, insist- 
ing on Sony disks isn't just a sign 
of high standards, its also a sign 
that you've arrived. 


SONY. 


80, are clearly described in the manual. 

The Bridge-Tape uses a direct-drive 
capstan motor. It writes data to tape at a 
density of 8,621 bits per inch in a 24-track 
proprietary serpentine format using MFM 
recording. 

Before using a tape, you must format it 
in the drive in which it will be used: you 
can’t buy preformatted tapes for this drive. 
If you attempt to use a tape that hasn’t been 
formatted in the drive, you'll receive an er- 
ror message that doesn’t clearly state the 
nature of the problem. It took just over 51 
minutes to format a tape, less than the esti- 
mated 55 minutes. 

The well-designed and flexible Bridge- 
Tape software can be run via menus or 
from the command line, with all the pro- 
gram’s options available in each mode of 
operation. Data on up to 90 tapes can be 
linked together via the software. 

While Bridge-Tape doesn’t support im- 
age backups, it does offer many file-by- 
file backup options. You can choose to 
back up all the files on a disk, tagged files, 
files in a specified directory, or only modi- 
fied files. Performance on our Full Disk 
Backup test was better than most of the 
other systems, taking just over 20 minutes 


The performance of 


Sysgen’s Bridge-Tape 


on our Full Disk 
Backup test was the 
best of any drive that 
needed to span two 
tapes to back up all 
the files. 





to back up a 43MB drive. It was the best 
performance of any drive that had to span 
two tapes to back up all the files. 

Restore options are just as robust as 
those for backup. You can restore files to 
any drive or directory and can tag files to 
be excluded from the restore operation. 


Duy lV 





You can also choose to write to disk only 
those files that are not already on the disk. 
Restore times were less impressive than 
backup times, taking just over 22 minutes 
to restore the 43MB on tape. 

You can set up a schedule for automat- 
ic, unattended backup, listing up to eight 
backup appointments. The automatic 
backup support is flexible, allowing you to 
do a selective backup at certain dates and 
times or on certain days of the week. You 
can also execute batch files with the unat- 
tended backup option. 

Version 2.07 of the Bridge-Tape soft- 
ware supports DOS 4.01 but has a minor 
bug. When backing up files, you receive a 
message stating that DOS SHARE viola- 
tions have occurred and that the files in 
question weren't backed up. Yet the files 
really have been backed up; when it’s time 
to restore the files, they are on the tape and 
can be restored successfully. Sysgen was 
working with Colorado Memory Systems, 
the manufagturer of the software, to rectify 
the problem when this issue went to press. 


RELIANT MODEL 510 
The internal Reliant Model 510 evaluated 
here fits comfortably in a 3.5-inch drive 


PC World readers voted it the Best Relational 
Database of 1989. InfoWorld named it Database 
Product of the Year. And Software Digest described 
it as “much easier to use than its competitors.” 

We're talking about GBASEIV” — wdEB 


The latest and most powerful version ggg 
of dBASE? software. With the new | 
Control Center for intuitive ease-of-use, Loteven 


This offer only {V LO and dBASE IV Edhtion 


But the innovations dontt stop there. 
Because a new update is coming in the near future. 
Namely, dBASE IV Version 1.1. A powerful upgrade 
that can be yours free—if you buy Version 10 now. 

What's more, with the purchase 
of dBASE IV Version 10, you'll also 
receive your choice of one of the 
_ following four items absolutely free: 


f ‘Software 


kk 


Four Star | 
Rating 


and the first customer ship date of dBASE [V LL. Training discount for use at a regulary 


to dBASE Developer's LO packages purchased between September |, ip 
sweheduled Ashtun Tate facility GBANE IV tramning cnurse Nut good for on site Lanning of cinsulting use DRAM APPLAUSE as ailable « hie supplies Last Thus uffer good inthe (Sand Canada ony Void where pruhil 





bay. The Reliant’s controller card, occu- 
pying an 8-bit expansion slot, connects di- 
rectly to the drive via a 37-pin connector 
cable; several jumpers and switches on the 
board must be set. Although instructions 
for setting the switches are clearly present- 
ed in the manual, the jumper settings aren’t 
referenced. 

An installation program installs the pro- 
gram on your hard disk to the directory you 
specify. It also asks if your system has a 
real-time clock and whether you require 
automatic backup support. Without wam- 
ing, the installation alters your 
AUTOEXEC.BAT file to support the Re- 
liant’s operation. 

The 72MB Reliant relies on a direct- 
drive capstan motor to move its brass 
read/write head. It writes data to tape at a 
density of 10,000 bits per inch in a 26- 
track serpentine QIC-24 format using 
GCR (Group Character Recording). This 
recording scheme allows the Reliant Mod- 
el 510 to pack more data on standard DC 
2000 tape. 

One of the nicest features of the Reliant 
is its ability to format as it backs up, elimi- 
nating the need to spend additional time 
formatting or spend extra money for pre- 


One of the Reliant’s 
nicest features is its 


ability to format as 


it backs up, elimin- 
ating the need to 
spend time formatting 
blank tapes or buy 
preformatted tapes. 





formatted tapes. No time was lost in back- 
up and restore operations, but the times 
weren’t as good as was hoped for in a drive 
with its own controller. It took about 23.5 
minutes to back up 43MB of files, and 
21.5 minutes to restore the files on tape 


back to the disk. Nearly 10 minutes of the 


backup operation were spent trying to find 
the end-of-tape data and rewinding the 


tape. 

Some time was gained by performing 
image backup and restore. It took 18 min- 
utes and 25 seconds to back up the same 
43MB, and 18 minutes and 23 seconds to 
restore the same files to disk. However, 
you lose the ability to specify individual 
files by choosing to back up in image 
mode 


The full-featured Reliant software, 
Version 1.10, consists of three programs. 
IBACK supports image backup and re- 
store operations, FBACK provids file-by- 
file operations, and TAPUTL includes 
tape utilities, batch file management, and 
automatic backup settings. While these 
programs will run either through a menu 
system or via command line, some fea- 
tures are available only from the command 
line. For example, you would have to use 
the command line to restore a group of files 
from tape to a different directory on-disk. 

Backup options include the ability to 
append files. You can back up and restore 
files, specified groups of files, directories, 
subdirectories, or the entire disk. You can 
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scant upgrade to ABASE IV LI FREE, plus your cboice of one of the following. Feces prectigatfan $200 savings certificate for a 
BASE IV training course, DRAW APPLAUSE presentation software, or dBASE IV Video Training 


PerFORM, the award-winning dBASE- 
compatible forms processor. A $295 retail value. 

A $200 savings certificate good toward a two- 
day Ashton-Tate sponsored dBASE IV training course. 

DRAW APPLAUSE? for sophisticated presen- 
tation graphics and special effects. A $495 retail value. 

The “Moving Up to dBASE IV” VHS video 
package for training one individual or an entire 


organization. A $395 retail value. 
But remember, this is a limited time offer. 
So contact your Ashton-Tate dealer for details now, 
or call 800-437-4329, ext. 1400 for more information. 
And see how much more you can get with IV 


ww Ashton-late 


BASE FV. dBASE, DS APE ASE Adfero ne iG Asta G0 oe ao ne oe ‘Other product names used herein have been used for identification purposes only and may be trade- 
PerFORM Designer and Filler 


marks of ther respective companies, 


© 1968, 1989 Delrina Technology, Inc © 1989 Ashion-Tate Corporation Afl rights reserved. 
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The Rockies 


formatted 
- diskette 
DC 6150 

data cartridge tape 


3M diskettes, data cartridge tapes, computer 
tapes and rewritable optical disk cartridges. 
If you think some things in life are worth 
keeping- like the results of your hard 
work - we have a simple solution. 
Put your data on 3M media. 
It’s rock solid. 





May Crumble, 
May lume, 
S Here'lo stay 





BI - gal SS 
disk cartridge € 
a SS | Ui 

2 a) 










Black Watch” 


computes For more information about 3M’s full line of data storage products, 


phone 1-800-888-1889 ext. 15. CIRCLE 521 ON READER SERVICE CARD 
01938 CHAPPELL & CO. (Renewed) Ail Rights Reserved. Used by Permission. 


choose whether to verify backup/restore or 
compare the tape with the disk. 

Although CHKDSK indicated the disk 
was unchanged when the Reliant restored 
files from tape to disk, we were unable to 
boot the computer from the hard disk 
drive. Although we were able to access all 
the files on the disk, we were unable to 
copy the DOS system files to the disk so 
that it would be bootable. Apparently the 
restore operation altered the boot sector of 
the disk in such a way that it was unable to 
receive the DOS system files. Sysgen was 
aware of the problem and issued a correct- 
ed Version 1.2 of the Reliant software as 
this issue went to press. 

Sysgen’s technical support staff was 
helpful and knowledgeable about both 
drives, making it easy to work through the 
problems we encountered. Although a lit- 
tle on the expensive side, both the Bridge- 
Tape and Reliant were solid performers. 


TALLGRASS TECHNOLOGIES 
CORP. 


TG-1140 


by M. David Stone 


The TG-1140 from Tallgrass Technol- 
ogies is nothing if not flexible. The system 
can function as an internal or external tape 
drive, connected either to the floppy disk 
controller or its adapter board, instead of or 
in addition to a B: drive, and in a classic 
PC/XT/AT system or in a Micro Channel 
architecture machine. In addition, you can 
use either DC 2000 40MB tapes or the new 
60MB Carlisle DC 2000XL extended 
length tapes. 

The TG-! 140, priced at $495, is a QIC- 
40 intemal unit based on a direct-drive mo- 
tor. The drive connects to the floppy disk 
controller, but if you have a B: drive, a $95 
adapter card allows the tape backup unit 
and floppy disk drive to coexist. A $179 
upgrade kit, complete with the adapter 
card, case, and cable, lets you tum an in- 
ternal unit into an external system. Tall- 
grass provided the intemal drive and the 
PC/XT/AT upgrade kit; all tests were run 
with the drive installed as an internal de- 
vice hooked to the floppy disk controller. 


HARDWARE INSTALLATION 

Hardware installation of the TG-1140 is 
simple. If you don’t have a second floppy 
disk drive, just install the half-height tape 
drive in the B: drive bay and slip the drive 
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TG-1140 

Taligrass Technologies Corp. 

41100 Wesi 82nd St., Lenexa, KS 66214; (800) 
TAL-GRAS, (913) 492-6002. 


List Price: $495 (internal); adapter card, $95 
(available in both PC/XT:AT and PS/2 versions); 
$179 for external conversion iat with adapter 
Requires: 384K RAM, DOS 2.0 or later. 

In Short: The key word here 1s flexibility. The 
Taligrass TG-1140 can function as an intemal or 
extemal tape drive, connected directly to the 
floppy disk controller or by way of an adapter 
board, and na classic PC AT system or in the 
MCA-bus PS/2, The features you need should be 
somewhere among these choices. 


CIRCLE 605 ON READER SERVICE CARD 


B: connector onto the tape drive’s edge 
connector. You then plug a power connec- 
tor into the unit. If you do have a second 
floppy disk drive, unplug the drive cable 
from the floppy disk controller, plug it into 
the tape drive card, and connect a ribbon 
cable between that card and the disk con- 
troller. 

To upgrade, install the drive in the |.5- 
by 5.75- by 6-inch (HWD) external case, 
then plug the cable into the connector on 
the back of the adapter card. (According to 
Tallgrass, installation for the PS/2 version 
is similar, but it of course requires a differ- 
ent adapter card.) 

The accompanying software is so easy 
to use that you probably won’t need the 
manual unless you want to use the com- 
mand-line mode for batch operation. 
When you start the program, the menu pre- 
sents you with Backup, Restore, and Utili- 
ties options. (You can work only in file- 
by-file mode; image operations are not 
available.) Choose Backup and you get 
three options: Selective, Total, or Modi- 
fied files only. Simply select the kind of 
backup, enter the drive to back up, a vol- 
ume title and password (optional), and 
specify whether or not you'll use the com- 
pression feature. 

We did not test the compression fea- 
ture, but according to Tallgrass, it typical- 





ly yields a 2 to 1 ratio. This translates to 
80MB of hard disk files on a 40MB tape, 
or 120MB of files on a 60MB tape—but 
using the feature generally adds time to the 
backup. 


RESTORE MENUS 
The restore menus are also simple to un- 
derstand and use. More importantly, the 
restore feature tries to save you from mis- 
takes. If you set the software to overwrite 
files on disk, it warns you before starting 
the restore and waits for permission to con- 
tinue. Even then, the software did not 
overwrite read-only files on our tests. 
Performance times for the TG-1140 
were well within the expected range: the 
backup time for 40MB was 25.5 minutes; 
restore time was 21.75 minutes. Backing 
up a single directory took a tolerable 42 
seconds; restoring it, !9 seconds. Be 
aware that the software can restore only to 


If you set the TG- 
1140’s software to 


overwrite files on 


disk, it warns you 


before starting the 
restore and waits for 
permission to 


continue. 





the same path from which the files origi- 
nally came, although it is possible to speci- 
fy a different drive. 

On PC Labs tests, the TG-1140 had 
trouble restoring files from some prefor- 
matted QIC-40 tapes (available from Tall- 
grass for $34.95). These problems disap- 
peared after reformatting the tapes on the 
test unit. 

The system took nearly 39 minutes to 
format a 40MB tape on an IBM AT—a- 
bout 3 minutes longer than Tallgrass 
claims. On an XT or PC, Tallgrass claims 
ahefty 72-minute format time. 

One problem with the TG-1140 was 
that it added some garbage at the end of the 
error log. Tallgrass claims to have fixed 
the problem in its current in-house version, 





which was not yet at beta test level when 
this article went to press. 

Overall, the TG-1140 is a solid backup 
system, which itself is backed up by a 
three-year warranty. And since the TG- 
1140 is easily adaptable to a variety of con- 
figurations, you won’t have to worry about 
outgrowing your investment. 
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Tecmar QT-40i 
Tecmar QT-40e 


by Robert Kendall 


Tecmar offers its 40MB tape backup unit 
in functionally identical intemal and exter- 
nal versions. The $595 QT-40i intemal 
unit fits an AT drive bay; and a PS/2 ver- 
sion is available for the same price. If you 
can’t spare a drive bay but can part with 
more cash, you can opt for the $795 QT- 
40e extemal drive. This system requires 
Tecmar’s $179 Floppy Tape Controller 
(add $20 for the Micro Channel version). 
Tecmar sells unformatted DC 2000 tapes 
for the units at a rate of two for $79. 

For users with larger hard disks, the 
company also markets a complete line of 
high-capacity backup altematives. Intemal 
and external DC 600 tape drives with 
60MB and 1SOMB capacities, 1.3GB 
DAT and 2.2GB helical-scan tape units 
round out Tecmar’s backup product line. 


INSTALLING THE QT-401 

You install the QT-40i just as you would a 
second floppy disk drive. If you already 
have two floppy disk drives and want to 
put the tape drive in a third bay, purchase 
the Floppy Tape Controller and connect 
the QT-40i to it with the vendor-supplied 
cable. (Tecmar provides a Y-cord for 
splicing into a power supply connection if 
you don’t have one that’s free.) 

Even if you have no drive B: installed, 
you may want the controller card. Some 
features are available only if you run the 
backup software from a floppy disk (or a 
RAMdgdisk), and without the controller, 
you can’t access the tape and floppy disk 
drive at the same time. The vendor also 
wams of possible incompatibilities if you 
run the tape drive from your system’s flop- 
py disk controller. 

The QT-40e is a compact, sturdy exter- 
nal unit. This belt-driven drive connects to 
the Tecmar controller card and draws pow- 











DC 2000 TAPE DRIVES 


er from either Tecmar’s optional External 
Power Supply or from your PC via an in- 
ternal power supply connector plugged 
into the card. 

Our QT-40i test system came with Tec- 
mar’s proprietary QTOS software, but the 
vendor will substitute Sytron’s SY-TOS at 
the buyer’s request. According to the com- 
pany, SY-7OS is harder to use but offers 
extras like password security and the abili- 
ty to back up non-DOS sectors. 

QTOS provides a great deal of flexibili- 
ty from an easy-to-use interface. You can 
do an image or file-by-file backup of an en- 
tire logical drive (but not more than one 
logical drive at a time). You can back up 
only files with the archive bit set or any 
specific directories and files you tag from 
an on-screen directory tree. The program 
lets you overwrite the current tape contents 
with each new backup or store each back- 
up as a separate volume on the tape. 

You can do a file-by-file restore of an 
entire volume or only tagged directories or 
files. You also have the option of renaming 
files and subdirectories to change their re- 


FACT FALE 





Tecmar 
6225 Cochran Rd , Solon, OH 44139, (800) 624- 
8560, (216) 349-1009 


QT-40) 
List Price: $595 (choice of intemal floppy dnve 
connecter or Tecmar Floppy Tape Controller 


card). 
Requires: 512K RAM, hard disk dnve, OOS 2.0 
or later. 
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QT-40e 
Lisl Price: $795; Floppy Tape Controller, $179 
{$199 for MCA version). 

_ Requires: 512K RAM, Tecmar Floppy Tape 
Controller card, hard disk, DOS 2.0 or later. 
In Short: These functionally identical intemal and 
external drives from Tecmar don't provide 
exceptional speed, but they did prove reliable 
and flexible Tecmar’s propnetary OTOS software 
includes such features as data integrity 
verification and network support. 
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store destinations. As a safety precaution, 
you may choose not to overwrite files that 
already exist on disk. During backups and 
restores, a progress screen displays. 
elapsed time, estimates the time left, and 
lists any errors. 

QTOS allows automatic backups at a 
specified time and date. It lets you initiate 
backups from a batch file and will even 


OUR CONTRIBUTORS 


Bruce Brown is a frequent contributor 
to PC Magazine and an independent 
computer consultant based in Sims- 
bury, Connecticut. 

Robert Kendall. a frequent contributor 
to PC Magazine, is a free-lance writer 
based in Rahway. New Jersey. 
Catherine D. Miller is a staff wniter at 
PC Magazine. 

Winn L. Rosch is a contributing editor 
of PC Magazine and the author of the 
book The Winn Rosch Hardware Bible 
(by Brady Books). 

M. David Stone is a contributing editor 
of PC Magazine and an industry con- 
sultant who specializes in communica- 
tions. | 


create the batch file for you. Other features 
include data integrity verification and net- 
werk support. By the time you read this, 
data compression should also be available. 


TESTING THE QT-40i 

The QT-40i performed our tests accurately 
and had no trouble with hidden, system, or 
read-only files. During the full file-by-file 
backup test, it performed a little on the 
slow side, requiring about 25.5 minutes. It 
proved downright sluggish in restoring this 
data, taking over SO minutes. 

When the program ran from drive C: for 
the file-by-file backup and tried to back up 
the QTOS executable file, it caused a DOS 
error message, since the file was open for 
overlays. The only way around this is to 
exclude QT.EXE from the backup or run 
the program from the floppy disk drive (we 
took the second approach). The vendor 
says this problem arises from an incom- 
patibility with DOS 4.01 and will be fixed 
in the next release. QTOS’s use of overlays 
also precludes it from restoring an image 
backup to the same disk from which the 
program is running, forcing us to load it 
from drive A: to do this test. 

The package’s out-of-date documenta- 
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YOURE MORE LIKELY 10 
WIN ILL THESE THAN HAVE A SINGLE 
ERROR (N QUA TREE BACKUP 


What does it mean when we say Mountain 
tape backup systems have an unrecoverable 
error rate of 1 in 10" bits? Well, think of it this 
way. Statistically, you’re more likely to hit the 
jackpot in the Massachusetts, Rhode Island, 
Oregon, California and Colorado lotteries. 

All of them. Before you would lose a single bit 
of data while backing up your computer 
with Mountain. 


That's just one reason people think of 


Mountain more often than any other for error- 
free tape backup solutions. Mountain reliability. 


From 40 megabytes to 2.2 gigabytes. aqs 






Call (800) 458-0300 Dept. 100A 


\' 
\\ 4 


for more information. 
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IF TIME IS MONEY, BERNOULLI FOR 
NETWARE COSTS ABOUT THIS MUCH. 





When your LAN goes down, there's a lot at stake. Millions hard disk space. Then, Bernoulli lets you bring data back on- 


of dollars, for example. Important data. Even your job. Butnow _line immediateiy by simply inserting a disk, without time-con- 
there’s Bernoullis for Noveile NetWare: The simple suming dump/restore commands — we 
security solution that can pay for itself in less = call it “active archiving.” 






And Bernoulli at the 
server is the ultimate 
network security tool, 


than six minutes of prevented downtime. 
Downtime isn’t cheap. In fact, 
a recent study concluded that 








Fortune 1000 companies lose = : allowing you to remove 
over $34,000 per downtime | i | an sensitive databases from 

hour, or $4.16 million a year.* . the system and lock them 
, No matter away on Bernoulli Disks, up to 

what size your 44MB at a time. And with indus- 

company may be, try-ieading reliability, Bernoulli for 


NetWare protects your data like no 
other system can. 
Call 1-800-777-6649 for free literature or talk to your 
‘| nearest Bernoulli reseller. Then next time your network 
goes down, remember, Bernoulli for = me 
NetWare could be paying for itself. Again. [*- VEGA 
Never ending storage solutsons. 


Bernoulli could save you a lot of 
needless waste. Because if the primary 
server drive fails, you just put a preconfigured removabie’ 
disk in the Bernoulli Drive and you're back omine. 
Bernoulli lets you quickly save data to removable disks, 
so infrequently used files can be archived, saving premium 





* Source: Infonetics Inc., Santa Clara, CA. Bernoullt is a registered trademark of and Bernoulli Means Secunty For Your Data is a trademark of lomega Corporation. Novell and NetWare are registered 
trademarks of and Novell Labs Authonzed Tested And Approved NetWare Compatible is a trademark of Novell Corporation. 
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| EDITOR'S CHOICE 


@ Excel 40AT 
© FileSafe 8000 Plus 


In our June 27, 1987, review of DC 
2000 tape backup units, we found the 
products to be unreliable and slow. 
The drives we’ ve reviewed here have 
improved considerably on both 
counts. 

The speed of a drive that attaches 
to the floppy controller is limited by 
the speed of the controller itself, and 
those using their own controllers 
approach the speeds of DC 600 
drives. The operation of nearly every 
drive we tested was trouble free (with 
the proper controller card) and all 
featured solid construction. 

The $499 Everex Excel 40AT 


tion was of no help in resolving these prob- 
lems. The manuals don’t even mention 
that the Tecmar controller will work with 
the QT-40i internal drive, much less that 


Floppy Tape System was the fastest 
QIC-40 drive we tested. Its robust 
software gives it an edge over other 
DC 2000 drives in its price and 
performance range—easing backup 
hassles for beginning and advanced 
users alike. Installation is a breeze, 
too. The system’s only stumbling 
block is met during image backups of 
partitions larger than 32MB. 

If speed and capacity are most 
important to you, Mountain’s 
FileSafe 8000 Plus with its Mach? 
controller board ($995) was both the 
fastest during large backup/restore 
operations and the most flexible in 
terms of storage and format options. 
Mountain’s FileSafe software 
continues to offer nearly every 


you must use it when you run the program 
from a floppy disk. 


These problems aside, Tecmar’s tape 


drives proved reliable and versatile. You 


backup feature you would ever need. 
It also offers the ability to record data 
to tape in either of two formats: the 
standard QIC-80 format for 83MB, or 
Mountain’s proprietary MT101 
format for 101 MB of data on a high- 
density DC 2080 minicartridge. 

A special mention goes to the 
Tallgrass TG-1140 (and to maker 
Colorado Memory Systems) for its 
use of data compression to increase 
the capacity of a standard DC 2000 
QIC-40 tape to 80MB and an 
extended-length tape to 120MB. 
Although backup and restore speeds 
are unexceptional, at $495 (and even 
better, $399 for Colorado Memory 
Systems’ Jumbo 120), this is the best 
megabyte-per-dollar deal going. 


won’t get blinding speed, but the full-fea- 
tured QTOS software and the Tecmar con- 
troller provide more flexibility than ae 
competitors offer. 


~ WORLDS ai FROM ANY OTHER Usvideo.. 


_— - aad designed for today’ video nbneratian 
The and S first 16-bit-video card that displays VaAe". 


7°% . 


text & graphics'on TV.or VGA nenifors! ° -" : 
Records presentation’& animation software . 
onto VCRs/video tape— conforms to NTSC 
-” RS170A broadcast quality. Genlock capability. — 
Available at leading computer stores. 
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Add These Extras 
For Nothing Extra. 





Create logos 
with circular text 
1902 
&REPAI AS 
Annual Sales 
- \ 
7 Zoom and point 
R edit for more 
= ppauaprind Highlight objects or text finished images 


enhance charts with sweep effects 


Introducing Draw Partner}"a drawing package that adds power and pizzazz toa presentation 
without costing one cent extra. Designed especially to work with Harvard Graphics™ 
from Software Publishing Corporation, this new accessory is free wi every purchase 
of Harvard Graphics. 

Draw Partner combines the advanced tools you'd look for in a high-end draw- 
ing program with the ease of use Harvard Geli is famous for. Users can now 
zoom in for detail work. Point edit for finely tuned images. Sweep, rotate or flip 
text and objects. Even create dazzling logos with circular text. And that’s just 
for starters. Match up Draw Partner with number-one selling Harvard Graphics“ 
and you've got the most powerful presentation graphics solution available. 

So talk to your dealer and find out how to get Bie of extras for nothing. But 
do it soon. Nothing this good lasts forever. 

Current Harvard ice users: see your dealer to purchose Draw Partner separately at » special introductory price. 
Runs on [BM PC and MS DOS compatibles. ©1989 Software Publishing Corporation, 1901 Landings Drive, Mountain View CA 94039-7210 


FOR DEMONSTRATION DISKS CALL 1-800-345-2888 OPERATOR 53. 
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There’s no denying that device indepen- 
dence and totally scalable drawings give 
or-based graphics an edge in business 
applications. Still, there are times when 
nothing but a bitmapped picture will do. 

True, bitmapped paint programs are 
constrained by the resolution and color ca- 
pabilities of the display adapter, and yes, 
they do hog every available ounce of mem- 
ory—but they remain the only way to cre- 
ate photographic images. 

It is impossible to talk about paint pro- 
grams without discussing the hardware 
they support. A VGA display with 16 si- 
multaneous colors in high resolution (640 
by 480 pixels) or 256 on-screen colors in 
low resolution (320 by 200 pixels) endows 
even inexpensive programs with the ability 
to create high-quality pictures. The pro- 
grams reviewed here, Deluxe Paint I, PC 
Paint, PC Paintbrush IV, and Splash!, all 
list for just about $100. These take full ad- 
vantage of the VGA standard by letting us- 
ers choose on-screen colors from a hard- 
ware palette of over a quarter million hues. 

Hardware support separates the low- 
cost piugrams from the high-end. As shown 
in the sidebar ‘“‘The Graphics Adapter 
Link”’ the more-sophisticated programs 
deliver higher-quality images, in part be- 
cause they support specific adapters. 

Additionally, more-advanced pro- 
grams like VCN Concorde support film re- 


Li 
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by Luisa Simone 


Low-cost paint 
programs may not all 
support the higher-end 
hardware of the more 
sophisticated and more 
expensive packages, 
but they are catching 
up in other areas 
of functionality. 


corders, and ZSoft’s PC Paintbrush Plus 
for Windows takes advantage of expanded 
memory. (Significantly, Electronic Arts’ 
Deluxe Paint II also supports EMS). This 
feature is important since because of mem- 
ory constraints, many low-end paint pro- 
grams restrict the image size to several 
hundred pixels of height and width. That 
translates to just a few square inches when 
printed out on a 300-dot-per-inch laser. 
Access to film recorders and the ability to 
use additional memory for larger images 
result in higher-quality output. 


The good news is that many features of 
high-end paint programs are migrating 
down to low-cost packages. While the way 
they implement tool sets may be less so- 
phisticated, the functions they can perform 
are nevertheless amazing. In fact, the per- 
fect low-cost paint program—f it existed— 
would be an amalgam of the four products 
reviewed here, meeting every criterion 
listed in the summary of features. 

Recent attention given to low-cost paint 
progtams has focused on the search for 
ever more powerful tools. But unless you 
require specialized features—like the ani- 
mation routines in Autodesk’s Animator or 
Paul Mace’s GRASP—these four pro- 
grams will meet your needs. 

More attention should be paid to how 
well low-end products address output is- 
sues. Creating an image in a paint program 
is just the first step; translating proprietary 
formats into industry standards like .PCX 
and TIFF, converting color screen images 
to black-and-white printer files, or creating 
screen shows complete the process. 

Finally, by offering an easy-to-use in- 
terface, these programs benefit the occa- 
sional user who can invest only a few 
hours of learning time. The payoff is paint- 
ing that is limited less by the constraints of 
the hardware or the tool sets of the soft- 
ware than by the clarity and colors of your 
imagination. 
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Deluxe Paint Il 
Allreviews by Lulsa Simone 





Deluxe Paint If ($99.95 from Electronic 
Arts) doesn’t just give you custom 
brushes, it gives you power brushes. The 
metaphorical brush is the only means to 
use patterns, or skew, rotate, and flip an 
image. Even resizing requires that you 
treat part of the painting as a brush and ac- 
cess the halve, double, or stretch menu 
functions. 

User-defined brushes can be irregularly 
shaped and can access special modes like 
smooth, shade, or cycle. These features 
take advantage of the software’s elegant 
custom palette. The program can compute 
the intervening hues between two end col- 
ors and keep track of four specified color 






| GRAPHICS 
LOW-COST PAINT PROGRAMS 


ranges, these ranges serve to facilitate sub- 
tle color transitions for tools like shade or 
gradient fill. 

Add to that 16 levels of magnification 
in which all the tools (geometric shapes, 
spray can, and paintbrushes) remain ac- 
tive, and you'll begin to understand the 
program’s power. With that power comes 
a steeper learning curve. If you don’t com- 
plete the tutorials, you'll never understand 
features like the three-dimensional brush 
that operates with true x, y, and z coordi- 
nates. 

Creating patterns and defining brushes 
can make a big mess of your painting. To 
protect the image, the program furnishes 
an electronic scratchpad, stencils, and a 
feature that freezes the image as a back- 
drop, allowing you to keep your experi- 





THE ART OF RETOUCHING 


by Luisa Simone 





List Price: $99 95 
Requires: 640K RAM, 
DOS 2.1 of later, 
graphics adapter, mouse. 
in Short: Expanded memory support and e wide 
range of powertul painting modes make Deluxe 
Paint tt a supenor program for creating pictures in 
VGA s high resoluton. The fact that all of the 
Painting tools and special effects remain active in 
the program's vanable zoom mode make it an 
even better product for retouching your scanned 
images. 
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To pose a real challenge for these bit-mapped paint pro- 
grams, we created a 35mm slide of a teapot that con- 
tained rich colors, subtle shadings, and lots of reflec- 
tions. But before we scanned the image, we damaged the 
slide to see if these under-$ 100 packages could adequate- 
ly retouch the teapot. 

Importing the teapot into our four programs required 
getting the image into the right video mode (256 colors 
and a resolution of 320 by 200), and into the programs’ 
acceptable file formats (.GIF, .PCX, .LBM, and .SS). 
Both Deluxe Paint If and Splash! required using bundled 
screen-capture software to create a file in their propri- 
etary formats. 

The unique palette of the teapot image caused prob- 
lems: colors used in the teapot image were picked up and 
used exclusively throughout the programs, resulting in il- 
legible menus in one or two instances. You can expect to 
encounter the same difficulties if you scan images that 
contain close color values like pastels or very unsaturated 
colors. 

The four programs, as you can see from the inset, al! 
did tolerably well. However, PC Paint’s palette lets you 
see only 16 of the 256 colors at any given time. That plus 
the inability to pick up a color from the painting itself 
makes it almost impossible to choose precisely the right 
shade for retouching. 

PC Paintbrush [V's eyedropper icon solves the prob- 
lem of picking up colors from the painting (unless you are 
in zoom mode, where the eyedropper is not available). Its 
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Original damaged slide (notice the scratch) 


special effects tools, though useful, suffer from the same prob- 
lem: they are active only when you are in the full-image work- 
ing view. Splash! ups the ante by using the F3 key to pick up 
colors from the canvas, even when in magnification mode. 
Although Deluxe Paint IT displays only 64 colors of the full 
256at one time, itis the only program that easily meets the chal- 
lenge of retouching. It combines the ability to pick up color 
from the canvas—ensuring a good match to the surrounding 
area—with sophisticated effects like smoothing and airbrush- 
ing. These features remain active in zoom mode. | 


mental transformations on a totally revers- 
ible layer. Since these functions are 
memory intensive, it helps that Deluxe 
Paint If supports EMS. : 

Too bad that Deluxe Paint I's excellent 
printer drivers do not compensate for the 
limited file-export functions. You must 
use an auxiliary utility to translate Deluxe 
Paint's proprietary file format to a .PCX 
(EGA') file. 

Although Electronic Arts intends to 
continue marketing Deluxe Paint II, it is 
about to release Deluxe Paint Il Enhanced, 
which will address some of these output 
problems. We hope that the newer prod- 
uct’s screen-show utility will pop up in De- 
luxe Paint IT, support for desktop presenta- 
tions and film recorders would be the only 
changes needed to make this program's 
brushes so powerful that they'd sing as 
well as paint. 





Retouched image trom Splash! 





PC Paint 

The most advanced features of the conven- 
tional tool set in Mouse Systems’ PC 
Paint, Version 3.1—the filled curve and 
gradient flood—prove that sometimes a 
well-honed tool is more valuable than a hot 
new gadget. The unique gradient fill lets 
you determine the range of colors to use, as 
well as the direction in which the colors 
flow. But itis also smart enough to start the 
color cycle over when it encounters an in- 
ternal line within a closed shape, in effect 
creating natural highlights on complex ob- 
jects. 

In other ways, this $99.95 program 
falls short. You cannot see all 256 colors 
(in MCGA mode) in one palette; instead 


List Price: $69.95 
Requires: 512K RAM, 
DOS 2.0 or later, 





ied. 
In Short: PC Paint 3.1 supplies only the most 
basic painting tools, though they function well. For 
instance, the gradient fill can be used to create 
natura! highlights on complex objects. The lack of 
any intemal print drivers, as well as limited file 
export capabilites, require you to use a bundled 
auxiliary ublty (inset) to produce paper output, 
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Retouched image trom PC Paintbrush IV 
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LOW-COST PAINT PROGRAMS: SUMMARY OF FEATURES 








Deluxe Paint i PC Paint PC Paintbrush IV Splash! 

List price 95, $99.95 $99.95 $99.95 
GRAPHICS ADAPTER SUPPORT 
Hercules a a i | Q 
CGA a a a Qa 
EGA i | a i | Q 
VGA (640 x 480, 16 colors) a a a Qa 
VGA or MCGA (320 x 200, 256 colors*) a a a a 
Highest resolution (pixels) 640 x 480 800 x 600 1,280 x 960 320 x 200 

Number of simultaneous colors 16 4 2 256 
AVAILABLE TOOLS 
Variable airbrush 280 10 1,000* 7 
Variable brush size 4ot 30 100* 29 
Curve toot 1 2 1 None 
Straight lines 40t 3 800° 29 
Primitives 8 10 8 4 
Fill patterns None 66 None 28 
Roller and paint bucket a [| a a 
Freehand line a a Q Q 
Eyedropper/pick-up color a Q a a 
Tile/user-defined brush a a a a 
Eraser Q a a t | 
Marquee a a a a 
Free-form marquee a Q Ll] Q 


MANIPULATIONS 


Skew a Q a Q 
Degree of rotation 1 degree* 90 degrees 1 degres 90 degrees 
Mirror | Q Q a 
Undo a a a a 
Horizontalvertical flip a | a a 
Scale a os r at 
Copy/paste ii a | a 
Merge files Q a Q Q 
Transparent background i | i | a t | 
Overlay/underlay a Q a a 
Rotate in 3-D i a a a 
Alternate workspace a Qa Q a 
SPECIAL EFFECTS 

Blend a Q r ga 
Tint Q Q a Qa 
Smudge a Q s a 
Gradient fill a a Ll a 
@yYes GO—No 


* This is the maximum number of colors available at the lowest resolution. 


t The software euprres onty a smail number of brush tips but @ large number 
of brush sizes. The total number ie arrived at by multiplying the two. 


t This feature is available onty as a custom brush or a stamp. 
§ This feature ie available onty when copying image from clipboard. 


|| Deluxe Paint ii does not read files directly; a conversion utility is supplied 
with the program. 
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PC 

a Q Q Q 

Q Q a Q 

A) Q a Q 

a Q Q Q 

a a Q a 
Paint with shades a Q Q a 
ZOOM CAPABILITIES 
Number of zoom levels 16 2 1 
Full image available a Q a a 
User-defined windows Q Q a Q 
TEXT CAPABILITIES 
Number of vector lonts None None 4 None 
Number of bitmapped fonts 21 238 20 13 
Editing box Q Q a Q 
Type enhancements (such as boldface) I] a a Q 
FILE FORMATS SUPPORTED 
.IMG (GEM) Qo a Q Q 
.PCX ail a a a 
PIC Q | Q Q 
TE Q Q a @ (export only) 
Other .LBM (proprietary) GIF None .PCC; .SS (proprietary) 
Can save user-defined palette Q Q a Q 
In separate file 
OUTPUT DEVICES ‘ 
Epson graphics a Q [| Q 
HP LaserJet Il a Q a a 
HP PaintJet a Q a a 
Apple LaserWriter (PostScript) Q Q a Q 
MISCELLANEOUS 
Screen-capture utility a a a a 
Screen-show utility Q t Q a 
On-line help Q Q | a 
Expanded memory support a Q Q Q 

| | Q Q 


Keyboard equivalents (to replace 
menu and icon choices) 





you must scroll through colors 16 shades at 
atime. The interface separates the 66 sup- 
plied fill patterns into three sets of 22 pat- 
tems each. I was continually searching for 
the right dithered color (a pattern that opti- 
cally mixes two different colors to create a 
third hue). 

Although the patterns are useful, you 
must spend a lot of time in magnify mode 
to come up with better optical mixtures. 
That’s bad, because the fat-bit editing win- 
dow has only two levels of magnification: 
too close and closer. 

PC Paint writes .GIF, .PCX, and .IMG 


files. As is too often the case in the world 
of color graphics, the .PCX and .IMG for- 
mats caused problems when exported to 
desktop publishing programs. 

PC Paint makes the issue of expanded 
memory support moot. I could create a 
larger-than-screen-size image in 640 by 
480 resolution; at 800 by 600 pixels it was 
about three times larger than PC Paint- 
brush IV’s allowable picture size. Unfortu- 
nately, since PC Paint contains no print 
drivers of its own, the most you can do 
with the rest of the image is to scroll 
through it on-screen. Mouse Systems re- 


lies on a bundled version of /nset in order 
to print out a screen capture, and the extra 
part of the image is lost in the process. 


PC Paintbrush Iv" 


Speci effects like smudge, blend, tint, 
and contrast in ZSoft’s PC Paintbrush IV, 
Version 1.0, mimic more-sophisticated 
products such as ZSoft’s own Publisher’s 
Paintbrush and PC Paintbrush Plus for 
Windows. But like most imitations, these 
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special effects don’t quite live up to the 
quality of the originals. 

Expect to spend some time experiment- 
ing with these tools to learn both their pow- 
er and their limitations. However, even the 
crudest of these (the gradient fill) lets you 
block out an image in minutes. Then it's 
time to fine-tune the painting in the editing 
window. Eleven zoom levels and the abili- 
ty to split the screen horizontally or verti- 
cally let you find the most comfortable 
working view for pixel editing. 

The $99.95 program offers intelligent 
text handling. While the marquee remains 
active, you can not only recolor, resize, or 
reposition the words you have typed, but 
also change the typeface, alter all of the en- 
hancements—such as bold facing or out- 
line—and even return to the dialog box to 
edit the copy itself. Desktop publishing 
aficionados will appreciate the inclusion of 
four outline fonts (which don’t degrade as 
you increase the size), many specific print- 
er drivers, and direct support of TIFF files. 

In this robust program the clumsy cus- 
tom-palette dialog box is disappointing. It 
lacks controls for automatically mixing 
transition colors and for specifying color 
Tanges to be used in gradient fills. 

SAA-compliant menus and on-line, 
context-sensitive help emphasize the pro- 
gram’s ease of use, and the tool set prom- 
ises power and flexibility. PC Paintbrush 
TV, however, makes some compromises. 
Because the lack of expanded memory 
support, coupled with a large .EXE file, 
left little RAM for the actual image, it con- 
sistently produced the smallest size files of 
the programs reviewed. 

Despite these minor penalties, PC 
Paintbrush IV helps beginning painters 
create attractive art in the electronic world. 





sophisticated type-handiling features, 
‘ability to read and write TIFF files directly. 
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LOW-COST PAINT PROGRAMS 


THE GRAPHICS ADAPTER LINK 
ability to have lots of color and high 









A paint program's capabilities are linked to the 
chart 


mode of 640 by 480 and 16 colors. Both PC 


combination 
example, displays very high resolutions useful in 
publishing. 


Though these low-cost programs maximize 
the VGA standard, none of them can deliver both 
high resolution and a large number of screen 
colors. programs, like the 


depends in large part on the graphics adapter. 
by Luisa Simone 


of 800 by 800 and 16 colors. Application-specific : 
programs, such as Robi Graphics’ CAD-oriented 


Point Line Paint, support proprietary boards 
fhe the Covarol Gyseerna Avast 12 ort t 
Pixelworks Ultra , which can display 256 


At a mere 512 by 512 pixels, Targa adapters 
can display an amazing number of colors. in 
fact, with 16.7 million possible colors (using 24- 
of 32-bit color), the Targa board is capable of 
showing more hues than there are dots on the 

screen. 





§ 
3 oy 
e 
aa 
1,280 x 1,024 
Control Systems Artist 12) 
(proprietary), 
Pixelworks Ultra Clipper i 
(proprietary) 
1,280 x 965 @ PC Paintbrush iv 
$99.95 
Taxan Crystal View 
(proprietary) 
800 x 600 @ PC Paint 
$99.95 
VGA adapter 
640 x 480 @ Deluxe Paint ® ColorRiX VGA Paint 
$99.95 $199 
VGA adapter Extended VGA adepter 


$12 x $12 











The Next Generation 





The best-selling, award-winning 
graphics toolbox just took another 
giant step forward — into anew era 
of image creativity and 
enhancement. 

Move ahead to the next gener- 
ation. With PC Paintbrush IV™. 
It delivers everything you need to 
create, refine and retouch images. 
Easily and precisely. 


av * Se = =} 
PR 1 
Ae ee 
Enhance any part of an image: Change tints, 
Lighten, darken, blur or adjust contrast. And 
blend new elements with existing background. 


The power to paint. 

PC Paintbrush IV adds superb 
new features to ZSoft's most 
famous product. So you can 
overlay two images. Choose from 
256 on-screen color shades. And 
use a huge arsenal of features, such 
as adjustable airbrush, graduated 
flood fill and local undo. 


The power to persuade. 

For compelling overhead and 
slide presentations, use the new 
“tiling” feature to create 3-D 


PC Paintbrush IV 1s a trademark of ZSoft Corporabon 





effects, pictorial charts and 
intricate patterns. You can also 
capture screens, graduate colors, 
make 3-D or shadowed letters, edit 
text, combine images from several 
sources — and much more. 


The power to enhance. 

PC Paintbrush IV is perfect for 
retouching less-than-perfect 
images. Adjust any image's size . . . 
tilt it or flip it . . .enhance or 
remove any part of an image. . . or 
use the gray-scale editing features 
for continuous-tone images. It’s 
like having a photo lab in your 
computer! 


The power to change. 

PC Paintbrush IV adapts to the 
way you want to work. With such 
conveniences as pull-down menus, 
customizable screens, dialog boxes, 











PC Puragbras IV 


“PC Paintbrush IV is 
destined to become an 
important tool, not 
only for artists, but also 
for people who use 
desktop publishing and 
presentation graphics.” 


Michael Muller 
Execunve Educr 
InfoWérrld 
S189 


Technology 4 


a aoa 


split screens, multiple levels of 
context-sensitive help, and a 
combination of mouse control and 
keyboard accelerators. 


a. fn eS 


Image editing can be done in zoom-in mode on 
an adjustable split screen. 





So much power. For so little. 
Get all the power you need. 
Get PC Paintbrush IV. It’s 
the master’s touch at a miser’s 
price: $99.95. Move up to 
PC Paintbrush IV. And move 
into the next generation. 


{t 


CORPORATION 


450 Franklin Road / Suite 100 
Marietta, Georgia 30067 
(404) 428-0008 

FAX: (404) 427-1150 

Telex: 6502859318 


640KB RAM required Image size severely limited by availabie DOS memory. 
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NEW! 


When a mouse doesn’t solve your 
computer Interface needs then Mouse 
Systems’ PC Trackball is the answer. 





‘Move Over Cheese-Eater’’ 


The Mouse Systems PC Trackball 

® Consumes less desk space 

© Attractive, ergonomic design 

© High resolution performance 
(variable from 20 to 6400 CPI) 

Easy to install and use 

© 100% Microsoft compatibility 
guaranteed! 

* Includes Mouse Systems 
Productivity Software: 

Designer Pop-Up Menus for adding 

trackball interfaces to your favorite 

programs like Lotus 1-2-3, dBase, 

Quattro, Word Perfect, DOS and 

many others, and also for custom 

applications. 


Every Mouse Systems PC Trackball is 
bundled with The Presentation 
Magician. This presentation graphics 
and paint package will give your 
business graphs and charts visual 
punch with: 

¢ ability to import 
data from a 
wide range of 
spreadsheets and 
databases. 

© raster and vector 
drawing tools 

¢ a font editor 

¢ scripting language for animation/ 
presentations 

* can also be used to create original 
graphics and DTP art 


Mouse Systems’ PC Trackball. From 
the first name in input device 
technology... 


See Your Dealer Today! 





@ 
MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 
Mouse Systems logo ts a registered trademark Otber brand and 


Product names are used for identification purposes only and may 
be trademarks or registered trademarks of thet respective bolders. 
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Splash! 


Spinnaker Software’s Splash! ($99.95) 
sparkles when used to manipulate or re- 
touch scanned images. Its overlay/under- 
lay options and alternate workpage come 
in handy: special painting modes let you 
erase the colors from the top canvas and re- 
veal those of the alternate page beneath. 

You get direct control of the palette. If 
you want a range of colors, click on the 
starting color and drag your mouse to the 
end color. A pop-up menu asks if you want 
to paint with the new range, blend the 
range to create transition colors between 
end points, or convert it to shades of gray. 

Splash!, however, supports only the 
VGA/MCGA standard of 256 simulta- 
neous colors and a 320 by 200 resolu- 
tion—and that’s all. The lack of 640 by 
480 resolution ties your hands when creat- 
ing an image from scratch. The tool set im- 
poses limits on brush sizes and shapes, and 
the pop-up window for fat-bit editing can- 
not be moved or customized. 

Because the screen layout uses the 
same physical location for the pattern 
menu, the color palette, and the brush 
icons, you must wait for the screen to re- 
draw the various menus every time you 
want a different tool. 

Unless you own a ComputerEyes video 
capture board, which supports Splash!’s 
proprietary format, you must use the pro- 
gram’s screen capture utility to import im- 
ages. This inability to read standard for- 
mats doesn’t keep Splash! from exporting 
PC Paintbrush and TIFF files. Although 
the PC Paintbrush option does not pro- 
duce a true .PCX file, PageMaker had no 







Splash! 

Spinnaker Sottware 
Corp., One Kendall Sq . 
Cambndge, MA 02139; 
(800) 826-0706, (617) 
494-1200 

List Price:s99.95 
Requires: 512K RAM, 4 
DOS 2.1 or later, 

graphics adapter, mouse. 

In Short: The only video mode that Splash! 
supports—MCGA/VGA 320 by 200 resolution 
and 256 simuttaneous screen colors—is more 
Suited to retouching scanned images than to 
creating paintings from scratch. But praise goes. 
to its totally icon-based interface and to the 
extremely high-quality TIFF fites st exports. 
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‘LOW-COST PAINT PROGRAMS 


problems importing or printing the .PCC 
image. The .PCC and TIFF files imported 
into PageMaker actually produced the 
best-quality printouts. 

Splash!’s interface is nearly all icon- 
based. Only a few menus—for saving files 
or choosing brush sizes—are necessary. 
Anyone who enjoys computer painting 
will find the artist’s tools in Splash! too 
limited, but for retouching, resizing, and 
exporting scanned images, buy Splash! 
and dive in. a 


Luisa Simone is a contributing editor of PC 
Magazine. 






EDITOR'S CHOICE 
No mix just right 


PC Paintbrush IV, Deluxe Paint I, 
Splash!, and—to a lesser extent—PC 
Paint prove that low-cost paint 
programs can be as powerful as the 
more expensive products. They also 
prove that they can be equally flawed. 
The perfect low-cost paint program 
would consist of Deluxe Paint IIs 
tool set, the outline fonts and text- 
handling abilities of PC Paintbrush 
IV, and Splash!’s superior-quality 
TIFF and .PCC file exports. 

Deluxe Paint I] is best for desktop 
presentations. Using the screen as the 
output device shows its superior 
custom brushes and special effects to 
their best advantage; it also 
minimizes the inadequate import and 
export functions of the program. 

If you use scanned images 
exclusively and plan to bring files into 
your desktop publishing program, 
buy Splash! The icon-based interface 
guarantees that you won't have to 
read the manual, and you won’t have 
to worry about the quality of the 
exported images. 

Although its tools aren't as elegant 
as those in Deluxe Paint II and its 
TIFF files aren't as good as 
Splash!’s, PC Paintbrush IV is the 
only program reviewed that combines 
both capabilities. If you need access 
to outline fonts and can take 
advantage of the higher resolutions 
that PC Paintbrush offers through its 
support of proprietary video adapters, 
this is the product for you. 
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SCAM 


* DESKTOP PUBLISHING 

* WORD PROCESSING 

* DATA BASE APPLICATIONS 
¢ HIGH LEVEL LANGUAGE INTERFACE 
* CAD APPLICATIONS 


DFI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 
Scanner now gives even sharper images an: 














NEW 


Handy Scanner 3000 Plus 
Including PC Paintbrush Plus 


DFT is. so00pt.us 


HANDY SCANNER 


7 The Handy Scanner 3000 Plus comes 
bundled with ZSoft's topselling PC Paint. 
brush Plus and DFI's SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images, Using SCAN, you can save 
your images into TIFF, PCX, IMG, MSP, and CUT 
image files or convert between the formats. Using 
{mageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase I! +, and compatihles 
such as Clipper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 

Available as options are DFI’s OCR package, 
y which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


DFI 


USA. USA, USA, 
2844 Port Street SC Joanna Count 7925 NW 210 St. 
‘West Sucramemio ff Eau Brusswick Mam 


West Germany 4 Usted Kingdom Tolwes 
Covenant 13 32A Siahoa Approach | 6F 266, Sung Chiang 
2000 Hamburg 1 |] Hayes, Kent BR2 TEL | Road, Tapa 


CA 95691, U.S.A. | NI 08816, USA. | Floreia 33126, U.S.A. Wen Germany Unned Kingdom Tarwan, ROC 
Tel 916 379 1234 | Tel: 201 390.2815 | Tels 305 477 1988 Tel: O60 234 766 ] Tel 03 462 9290 Tel 02 543 3966 
Fox 916 373 0221 | Fax 201 390 2817 | Fax 03 594 06g? Fax. 060.233 666 | Fax: 01 462 7598 Fax 02 $37 7488 


OFI anct Handy Scanner are regrstered trademarks and ImageTools 1s a trademark of Daamond Rower Elecine 
Instrument Co (USA) inc PC Panitrush «a regetered rademark of 2Son Corp. All other names mentoned are 
Wademarks os regtered trademarks of thes mepechve companies. 
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BUYERS BEWARE! Northgate charges credit card 





Some others use your money by charging cards at 
time of sale. We recommend you be aware of this 
when considering your vendor. 





“*.,. the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I’ve seen some clones with boards so thin 
they wave in the breeze.”’ 


**... Plike this machine a lot.”" 
‘*... The workmanship is superior.’’ 


“*... there sure wasn’t any installation required 
for this system. I just turned it on, and it came up 
in MS-DOS 4.01.” 


{a software program] ... ‘which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...”’ 


‘*... Prate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.”” 


“*.,. Ehave reports from other people who have 
Northgate computers, and they’re happy.”” 


‘*... All in all, the Northgate 80386 looks like 
one of the best deals in town.”’ 


SUDDEN SERVICE: We Ship All Orders 
Sor 386/20 Systems within 4 days!** 


Se fo Wieapd 
4H NG 3005481993 


NORTHGATE COMPUTER SYSTEMS, INC. 
P.O. Box 41000, Minneapolis, Minnesota 55441 


Canada: 800-338-8383 


FINANCING Use the Northgate Big N revolving credit card We have 
millions in financing available We accept your Visa or MasterCard too 
Lease it with Northgate, up to five-year terms available 


Prices and specifications are subject to change without notice 
Northgate reserves the right to substitute components of equal or 
greater quality or performance All items subject to availability 
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Why is the world’s smartest mouse under $100? 





You're looking at the only mouse in 
the warld with an-the-fly ballistic 
drivers, adjustoble resolutian (50 ta 
aver 15,000 d.p.i.}, 35 free mouse 
menus, a super-lightweight self- 
cleaning boll, and a 1,000 mile raad 
test (really). 


It’s alsa the warld’s most camfortable 
mause, accarding ta PC Magazine. 


And it’s yours far $99. 


How ao we ao it, and provide 7-doys- 
a-week unlimited support, ond o 
Satisfaction Guarantee? 


Econamies af scale: we're the anly 
majar mause marketer ta make 
aur awn mice, and sell them 


tamillians of PC users oraund the 
warld, ond many leading computer 
companies. 


For information: 800-231-7717 


In Califarnia: 
4 a 
800-552-8885 i O. 


LOGiTECH 
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by 
Douglas Boling 
and Jeff Prosise 


How many times do you wish you could 
edit the DOS command line instead of re- 
typing it? Or recall rather than reenter 
commands you've issued previously? Or 
use an abbreviation or a function key in 
place of a frequently used command or a 
long path string? 

That’s how many times you'll be glad 
to have our ALIAS utility. 

ALIAS’s editing facilities give you a 
word processor's control over the DOS 
command line. You can move the cursor 
by character, by word, or directly to the 
end of the command line; deletions can be 
made in this same manner. You can also 
insert or overstrike characters on the com- 
mand line, and when you toggle into insert 
mode, the cursor changes from an under- 
score to a block. 

ALIAS keeps track of the last 16 com- 
mands you’ve issued and lets you pop 
them onto the command line without re- 
typing. You can make the command stack 
even larger, if you like. To make retrieving 
a previously issued command easier, 
ALIAS incorporates a smart search feature 
that helps you quickly locate a command 
on the stack by looking for a character pat- 
tem that matches the one you type in. And 
to avoid cluttering the stack with short 
two- or three-letter commands like CD and 
DIR, you can set the minimum command 
length that ALIAS will remember. 

The feature that gives ALIAS its name 
was borrowed from UNIX. By assigning 
aliases—essentially command syno- 
nyms—you can abbreviate long com- 
mands or even create new commands from 
a combination of other commands and 
command-line parameters. An alias can be 
as simple as shortening TYPE to TY. A 
more complex example might involve as- 
signing (‘‘aliasing’’) the name WHEREIS 
to the command string 


CHKDSK /v | FIND "t1" 


This creates a command that will find a file 
when you enter WHEREIS filename at 


Utilities 


Give Yourself a 
Smart DOS Command 
Line with ALIAS 


@ Now you can edit 
the command line, 
reissue previously 
typed commands, 


and abbreviate long 
command strings to 
simplify working with 
the DOS interface. 





the DOS prompt. Again, if you can’t re- 
member all the command switches needed 
to format a 720K floppy disk in a 1.44MB 
drive, you could make FMT720 an alias 
for the command string 


FORMAT €1 /T:80 /N79 


And to make the aliasing feature even 
more powerful, aliased commands can in- 
corporate environment variables located in 
the DOS environment block. 

ALIAS also lets you assign frequently 
used commands and command strings di- 
rectly to function keys F1 through F10 and 
to all of their Shift-, Ctrl-, and Alt- combi- 
nations. Depending on how you choose to 
set them up, commands assigned to the 
function keys will be executed either im- 
mediately or only after you press Enter. 

The easiest way to obtain a copy of 
ALIAS.COM is to download it in ready- 
to-run form from PC MagNet, as ex- 
plained in the sidebar “ALIAS by Mo- 
dem.’’ ALIAS.ASM, the assembly 
language source code, and ALIAS.BAS, 


the BASIC listing, can also be download- 
ed. Because of space limitations, we are 
unable to print the source code here. But 
you can get a copy of the assembly or BA- 
SIC listings by mail or fax by sending a 
written request with your name, address, 
and fax number (if applicable) to PC Mag- 
azine, Utilities, One Park Avenue, New 
York, NY 10016; Attention: Carolyn Fal- 
coner. (Note: estimated fax length is 45 
pages.) No phone calls please. 


ATEST DRIVE 

After downloading ALIAS, you may wish 
to take ALIAS for a quick test drive even 
before you examine its full syntax and op- 
tions. To do so, just enter ALIAS at the 
command line and issue a few commands 
of your choice. When you now press the 
Up and Down Arrow keys a few times 
you'll see how you can browse backward 
and forward through the command stack. 
Type in (without hitting Enter) a long com- 
mand, such as 


RENAME Z:NOPILE.DOC ANYFILE.DOC 


and use the left and right cursor keys to 
move the cursor around. To move a word 
at a time, use Ctrl-Left Arrow and 
Ctrl-Right Arrow; Home and End take 
you directly to the beginning and end of the 
command line. 

To erase text from your command line, 
use the Del or Backspace key on charac- 
ters, Ctrl-Backspace to delete the word at 
the cursor, and Ctrl-End to delete every- 
thing from the cursor to the end of the line. 
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To enter new characters, just position the 
cursor and start typing. By default, ALIAS 
works in overstrike mode, but the Ins key 
will toggle insert mode on and off. To 
blank the command line and retum to the 
bottom of the command stack, press Esc. 
A complete list of all the editing and com- 
mand-recall keystrokes used with ALIAS 
is tabulated in Figure 1. 

To invoke ALIAS’s smart search fea- 
ture, type the first one or two letters of a 
command you typed previously and press 
Up Arrow. As you move forward and 
backward in the command stack, using the 
Up and Down Arrow keys, ALIAS will 
now present only commands that match 
this pattem. Suppose, for example, that 
somewhere on the command stack, you 
have the command 


CD \WP\DOCUMENTS\ PERSONAL\ YEARS9 


which you want to recall and reexecute. If 
that command is buried a dozen or more 
commands deep, it will take a good many 
Up Arrow keypresses to get to it—unless 
you use smart search. To do so, type CD 
before hitting Up Arrow, and ALIAS will 
take you directly to it. (If there’s an inter- 
vening CD command on the stack you'll 
hit that first, of course, but you can either 
use a longer search string or accept the 
need for a few Up Arrow keypresses. ) 

To see the aliasing feature at work, try 
entering ALIAS D DIR. When you now 
type D and hit Enter, you’ll get a directory 
listing, for D is now a synonym (alias) for 
DIR. To erase the assignment, enter 
ALIAS D—that is, the alias with nothing to 
be assigned to it. 

Now enter ALIAS [F1]* CLS. Then 
press function key Fl. This will clear the 
screen: the asterisk following [Fl] on the 
command line tells ALIAS to execute the 
command as soon as FI is pressed. If you 
omit the asterisk, the CLS will be typed, 
but the command won’t be executed until 
you press Enter. 

For a more sophisticated example of 
what ALIAS can do, enter 


ALIAS [AF18] PATH SPATHt; 


If you now press Alt-F10, your current 
DOS path (extracted from the set of envi- 
ronment strings DOS maintains in memo- 
ry) will be shown, preceded by a PATH 
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command, with the cursor positioned at 
the end of the line, so you can append a 
new directory name to the path string. (Be 
sure to precede the new entry with the 
semicolon PATH statements require be- 
tween items.) The [ AF10 ] tells ALIAS to 
assign the command that followed it to 
function key Alt-F10; the PATH ZPATHZ 
tells it to type the word PATH, followed 
by the actual PATH environment string 
(sandwiched between percent signs). 

An altemative to assigning the com- 
mand to Alt-F10 would be simply to create 
a new command not tied to any function 
key. Try 


ALIAS APATH PATH tPATHt; 


Then type APATH followed by the new 
entry to modify the current path. Append- 
ing a new entry toa long path string will no 
longer be the time-consuming task it used 
to be. 


USING ALIAS 
The syntax for ALIAS is 


ALIAS (7]{/U}{/D]{/E]{/L) 
{/F (dz)(path}filename}[/B nn) 
1/M anj(/S nnj}(alias (command)] 


Don’t be intimidated by the large number 
of optional command-line parameters! Not 
only has the section above already famil- 
iarized you with ALIAS's editing keys, 
but they’re also summarized in Figure |. 
As you’ve also seen, entering ALIAS by 
itself on the command line installs the pro- 
gram in memory (it’s a TSR) with its de- 
faults. When in doubt, entering ALIAS ? 
will bring up an explanatory help screen. 

Similarly, after installation, running 
ALIAS /L will display a list of current 
aliases and function-key definitions, along 
with all other important parameters. 

Three of ALIAS’s optional switches 
can be entered only when the program is 
initially installed, as they affect the amount 
of memory it must set aside before becom- 
ing resident. If you expect to use certain 
alias assignments regularly, you can create 
a command file (described below) that 
contains them. You then use the /F switch 
at installation time to specify the command 
filename (and its location, if necessary) 
that ALIAS should load. 

The /B nn and /S nn switches, if used, 
must also be entered when ALIAS is load- 
ed. ALIAS initially reserves a default buff- 
er of 512 bytes for alias strings you may 
wish to enter. The /B nn switch allows the 


ALIAS COMMAND-LINE 





EDITING KEYS 
CURSOR MOVEMENT 
Home Go to beginning of 

commend line 

End Go to end of command {ine 
Left Arrow Move one charecter left 
Right Arrow Move one character right 
Ctri-Left Move one word left 
Ctri-Right Move one word right 


TEXT INSERTION AND DELETION 
Esc Erase command line 


Ctri-End Delete from cursor to 
end of line 


Ctri-Backspace Delete word at the cursor 


Backspece Delete charecter left of 
the cursor 

Del Delete cheracter at 
the cursor 

Ins Toggle insert mode 
on end off 

COMMAND RECALL 

Up Arrow Recall previous command 


Down Arrow = Recall next command 


Figure 1; ALIAS provides command-line editing 
functions for nondestructive cursor movement, 
text insertion and deletion, and recall of 
previously issued command lines. The recall 
keys let you limit the command-stack search to 
commands that match a pattern you type in. 


size (nn) of this buffer to be changed at in- 
stallation time. If you load ALIAS with /B 
0, for example, you'll save memory, but 
you'll have to delete alias strings from a 
command file loaded with /F before you 
can add any new aliases. 

Similarly, by default, ALIAS reserves 
memory for a command stack of 16 com- 
mands. If you wish to use a different size 
command stack (each entry on the stack 
uses 128 bytes of memory), the /S switch 
allows you to specify the number (nn) of 
commands you want ALIAS toremember. 
A stack size of zero disables the command 
stack completely. Again, trying to change 
the stack size after the fact will produce the 
error message ‘‘Can’t change parameter 
after installation.”’ 

Since the command stack is meant to 
save you from having to retype long com- 
mands, it’s annoying if it fills up with short 
three- and four-letter commands that are 
faster to type than to find. By default, 
ALIAS stacks every command except null 
commands, regardless of length. The /M 
mn switch lets you specify a minimum 





The fastest way to see what you think. 


Introducing the MuitiSyne’ Graphics Engine” Board. Now when an idea pops into your head it 





: won’t take long to pop up on screen. Because NEC’s MultiSyne Graphics Engine is the first graphics 
board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance, 
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep- 
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSync Graphics Engine Board is 
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you're a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 


information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 


MultiSyne Graphics Engine Board. When you've got tons of thoughts racing through your mind, it’s the fastest route from 
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GET 
NONSTOP 
SPATE 

INFORMATION 
-- AND 2 DISKS 





PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 


Subscribe now to make sure youdon’t 
miss a single product report or pro- 
ductivity-enhancing tip. 


M@ One year (22 issues) tor $29.97. 
SAVE 54%. 


@ Two years (44 issues) tor$49.97. 
SAVE 62%. 


And if you order now, you'll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 


Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64 90. Regular annual subscription price is 
$44 97 per year. Add $31 per year for post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 
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length (nn) for commands that will be 
saved on the stack. For example, after you 
enter ALIAS /M 4, ALIAS will not stack 
commands of three characters or less. You 
can change the minimum stacked length at 
any time by rerunning ALIAS with a new 
/M nn switch. 
The syntax for creating an alias is 


ALIAS alias [command] 


The alias variable here can be any one- 
word alphanumeric string; command can 
be a string consisting of any number of 
words terminated by a carriage return. 
Note that since ALIAS assumes that any 
string after the alias variable is part of the 
command, you can’t include the usual 
ALIAS command switches when you’re 
actually creating an alias definition. Note, 
too, that if you omit the command portion 
of the assignment, ALIAS will delete any- 
thing previously assigned to the alias 
string. 

As indicated earlier, aliases are handy 
for shortening or renaming frequently used 
commands. For example, you could ab- 
breviate the command TYPE to TY by en- 
tering ALIAS TY TYPE. Thereafter, enter- 
ing TY FOO . FIL will do the same thing as 
TYPE FOO.FIL. You could, of course, 
create a similar TY command with a batch 
file, but using ALIAS eliminates the time 
it takes for DOS to read the .BAT file from 
disk and process it. 

One feature ALIAS borrows from 
batch files is the ability to make use of re- 
placeable command-line parameters. Re- 
placeable parameters come in handy if you 
want to use parts of a command line more 
than once. For example, after defining 
BACK as an alias by entering 


ALIAS BACK COPY $1.ASM %1.BAK 


you can simply enter BACK FILE1 to copy 
FILE1.ASM to FILE].BAK. If a com- 
mand line parameter is included in an 
alias, ALIAS will not append the remain- 
der of the command line after the alias has 
been translated. 

Another feature that adds to what you 
can do with ALIAS is its ability to use en- 
vironment variables. Environment vari- 
ables allow aliases to be written for generic 
tasks with the specific target of the alias 
specified in the environment block rather 
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than in the alias itself. For example, to set 
up an alias to use WordPerfect to edit a file 
named in the environment variable 
WORKFILE, you would enter 


ALIAS EDIT WP 8WORKFILEt 

You would, of course, have to have es- 
tablished the contents of WORKFILE with 
a SET command, such as 


SET WORKFILE*LETTER.DOC 


The contents of the variable will be substi- 
tuted for %WORKFILE% when the alias 
is translated. Note that environment vari- 
ables used in ALIAS commands must be 
delimited by percent signs. 

ALIAS determines the difference be- 
tween a normal command-line parameter 


Using ALIAS instead of 
batch files eliminates 
the time DOS takes to 


read the file from 


disk and process it. 


and an environment variable by examining 
the first character following the percent 
sign. If the character is a number, ALIAS 
assumes it is a replaceable command-line 
parameter, not an environment variable. 
As aresult, ALIAS will not recognize en- 
vironment variables that begin with num- 
bers. 

Assigning commands to function keys 
is even simpler. To assign CLS to function 
key F1, you’d enter ALIAS [F1] CLS. To 
cause immediate command execution 
when the function-key is pressed, put an 
asterisk after the closing bracket in the 
string that denotes the function key, for ex- 
ample, ALIAS [F1]* CLS. Environment 
variables can be used in function-key defi- 
nitions the same way they are in command 
definitions. 

ALIAS also supports function-key as- 
signments using the Shift, Ctrl, and Alt 
keys, giving you 40 function key combina- 
tions in all. (DOS does not support func- 
tion keys Fl] and F12, so ALIAS cannot 
support them either.) To assign the CLS 
command to Alt-F3, you would enter 


Workstations no longer 
have to be Stotionary 


2 r] j At Toshiba, we don't just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 

Like how to get the power you 
expect from a workstation out of 
a portable computer. 

That's what led us to design 
the new T5200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to 8MB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics. 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 

i communications 
boards and LAN cards. 

And we got it all into a machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful PC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 

~ you do your work. 
ae It’s also what 


you can do there. 











with external 

monitor fort 40MB or 

JOOMB hard disk, 2MB 
standard ex- 

pandable to 8MB, 1.44 

MB 34g diskette drive. 


Toshiba is the world 
header in truby portable 


PCS ana manufactures 
a complete line of high quality dot-matrix and laser 
printers. For more information call 1-800-457-7777. 





In Touch with Tomorrow 


TOSHIBA 


‘Toshiba Amenca Information Systems, Inc, Computer Systems Division 
CIRCLE 162 ON READER SERVICE CARD 





Utilities 


ALIAS [ AF3 ] CLS. The Ctrl-F3 and Shift- 
F3 combinations would be specified using 
[CF3] and [SF3] strings, respectively. 

You can remove a function-key assign- 
ment just as you remove a conventional 
alias: by leaving off the command assign- 
ment. In the example just cited, Alt-F3 
would be restored to normal operation with 
the command ALIAS [AF3]. 

As indicated earlier, if you have a num- 
ber of alias assignments you want to use 
regularly, you should specify a command 
file with the /F switch when you first load 
ALIAS. The command file is a simple AS- 
CI text file that can be up to 32K. A sam- 
ple command file is shown in Figure 2. 

By using acommand file you can create 
some otherwise unobtainable alias assign- 
ments. For example, if you entered 


ALIAS TY TYPE #1 | MORE 


on the command line, the | MORE will be 
ignored. This is because DOS filters out 
any redirection commands entered on the 
command line, The solution is to enter the 


A SAMPLE ALIAS COMMAND FILE 


ALIAS Command file 


same ALIAS command in a command 
file. There, any commands—even those 
that contain |, <, and > symbols—will 
work just as you intended them to. 

All of the command-line switches de- 
fined for the command line can also be 
used in the command file. You could even 
call one file from another with the /F 
switch. Note, however, that if you do this, 
once the new command file has been load- 
ed, ALIAS will not return to finish parsing 
the old one! If you should wish to call one 
file from another, then make sure it’s done 
on the last line of the first file. 

To make command files more readable, 
comments can be included following /* or 
// delimiters; ALIAS ignores the remainder 
of the line when it encounters either of 
these delimiters. Other switches can be in- 
cluded on the same line as long as they pre- 
cede the comment switch. Blank lines are 
ignored. 

When using ALIAS there may be times 
when you don’t want a defined alias to be 
implemented. There are two ways to short- 
circuit the translation. The first is tempo- 
tarily to disable ALIAS by executing it 
with the /D switch. The command-line 
editor and command-stack features of 
ALIAS will still work, but no alias transla- 


eeeee CONFIGURATION SWITCHES ***** 


32 eet stack size to 32 
4 


// eet minimum command size to 4 
1824 // set aliae buffer eize to 1824 


eeeee ALIASES teers 


maem tworkfilet; 
edit tworkfilet.asm 
ed \projects\tworkfilet 


browse tworkfilet.let 
chkdsk /v | find "81° 
type 

browee 


eevee PUNCTION KEY ASSIGNMENTS ***** 


dir 

path = tpatht 

type ti | more 

del 

ren 

copy 

xco) 

chkdsk 

dr // DR.COM 
browse 
els 


// BROWSE.COM 





Figure 2: ALIAS command files are specified when the program is first loaded by using the /F 
filename switch. This sample file sets the command stack to accommodate 32 commands and sets 
the minimum length for stacking commands at four. (Very short commands such as CD, DIR, and 
CLS are thus not stacked.) The size of the alias buffer is here set to 1,024 bytes. In addition, a handful 
of pseudocommands are defined, and each of the function keys is assigned a command string. 
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tion will occur. Entering ALIAS with the 
/E switch will reenable normal translation. 
To avoid an alias translation for just one 
command, insert a space at the beginning 
of the command. ALIAS will not translate 
acommand that begins with a space. 

To help you keep track of all the active 
aliases, ALIAS provides the /L switch. In- 
voking this switch will not only produce a 
list of the current aliases and function-key 
assignments but will also show the size of 
the command stack, the minimum stacked 
command length, the amount of free space 
in the alias buffer, and the current state (en- 
abled or disabled) of the translator. 

Finally, you can uninstall the utility by 
entering ALIAS /U, subject to the usual 
limitation that no other memory-resident 
program has been loaded after ALIAS. 


HOW ALIAS WORKS 

The intemal components of ALIAS can be 
divided into those that support the com- 
mand-line editor and command-stack 
functions, those that support alias transla- 
tion, and those used during the installation 
process. Since ALIAS.ASM is well com- 
mented, only the highlights of each section 
will be discussed. 

ALIAS’s file-input feature is simply an 
extension of the command-line interface 
used to parse the command line. When 
ALIAS is executed, it first reduces its 
memory allocation by a single 64K seg- 
ment, then requests an additional 32K 
buffer to hold the contents of the command 
file. The command line is copied into the 
file buffer and treated as a one-line file. If 
the command line contains an /F switch to 
load in a command file, ALIAS reads the 
file into the file buffer, allowing it to over- 
write the text of the command line. It then 
resets a pointer to address the start of the 
file and processes each line of the file. 

Each alias and command-line switch is 
parsed by scanning a line until a character 
is found. If a forward slash is found, the 
character immediately following it is com- 
pared with the list of supported switches. If 
the character is verified as a valid one, the 
position of the matching character in the 
list is used as an index into a jump table and 
the corresponding routine is called. This 
allows command switches to be added to 
the source code simply by inserting a char- 
acter into the list and adding the offset of 
the routine to the jump table. If the charac- 
ter is not preceded by a forward slash, it is 
assumed to be the first letter in an alias, 
and control is passed to the SETALIAS 
routine. 
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Utilities 


As alias definitions are parsed, the 
SETALIAS routine creates a linked list of 
entries consisting of the alias, the associat- 
ed command, the length of the two fields, 
and a pointer to the next entry in the list. 
Function-key definitions are stored in the 
same linked list. As the aliases are added to 
the list, any environment variables present 
are capitalized so that they will match the 
variables stored in the master environment 
block (these are always capitalized). If one 
or more aliases are already defined, a new 
alias is simply appended to the end of the 
current list, buffer space permitting. 

Once all commands are processed, 
ALIAS releases the file buffer memory 
back to DOS, creates space for its internal 
program stack, initializes the command- 
stack buffer, and copies the alias list over 
the remaining installation code. Finally, 
the length of the alias buffer is added to the 
amount of memory needed by the pro- 
gram, interrupt 2 1h is hooked into, and the 
program calls the DOS TSR function: in- 
terrupt 21h, function 31h. 


THE ROLE OF THE PSP 

Once installed, ALIAS works by replacing 
DOS’s buffered keyboard input function 
(interrupt 21h, function OAh), which 
COMMAND.COM uses to solicit input 
on the command line, with a buffered in- 


put routine of its own. Each time function 
OAh is called, ALIAS checks to see if the 
calling program is COMMAND.COM. If 
it is, ALIAS substitutes its own more ro- 
bust command input routine for function 
OAh. If it’s not, ALIAS simply passes the 
request on to DOS. The trick is to know 
when it’s COMMAND.COM that is call- 
ing the input function and when it’s not. 

The secret of the trick lies in the Pro- 
gram Segment Prefix, or PSP. Before a 
program is run, DOS initializes a special 
256-byte region of memory used (among 
other things) to keep track of open file han- 
dles, critical interrupt vectors, and the lo- 
cation of the program’s environment 
block. Since there may be more than one 
program (and accompanying PSP) in me- 
mory—especially if there are other TSRs 
loaded—-DOS activates the current pro- 
gram’s PSP before handing control to it. 
Thus, only one PSP is ever active at a time. 
When ALIAS intercepts a call to function 
OAh, it calls the undocumented DOS fune- 
tion 51h to determine the address of the ac- 
tive PSP. If that PSP belongs to COM- 
MAND.COM, then ALIAS knows that 
COMMAND.COM made the call. 

This sounds simple, so naturally there’s 
a catch: how does ALIAS come to know 
what the address of COMMAND.COM’s 
PSP is? Unfortunately, there’s no way to 
get that information using function calls, 
documented or undocumented. But there 
are back doors. When ALIAS is installed, 
it traces the chain of memory control 


mga HOW DOS 4.0 CHANGED MCBs 





Before DOS 4.0 





Bytes 0 1 


After DOS 4.0 


[M| Qwner Length | Unused 
2°3 4-55 G 7iesecc VA Ge CG iD, EF 


Bytes O 1 


23 45 67 8 9 ABCODE F 


ASCil program name 


Figure 3: Prior to Version 4.0, DOS used only the first 5 bytes of the 16-byte memory control blocks 
(MCBs). The MCBs form a linked list that provides a road map to the structure of usable RAM. 
Beginning with 4.0, DOS allows a few special programs to be loaded before COMMAND.COM, so 
now the last 8 bytes of the MCB contain the name of the program that owns the ensuing block of 
memory. When run with DOS 4.0, ALIAS identifies COMMAND.COM by searching the chain of 
MCBs for the text string “COMMAND”. When used with earlier versions of DOS, ALIAS relies on the 
tried and true assumption that COMMAND.COM resides in the first block of memory that owns itself. 


blocks (MCBs) to determine where pro- 
grams are loaded in memory. Each MCB 
contains the address of the program that 
owns the adjacent block of memory as well 
as the length of the block (in paragraphs). 
In versions of DOS prior to 4.0, a program 
could identify COMMAND.COM as be- 
ing in the first block of memory that owned 
itself. 

DOS 4.0 changed all that. Version 4.0 
allows a few special programs such as 
FASTOPEN and SHARE to be loaded be- 
fore COMMAND.COM, obsoleting the 
old method of locating it in memory. But a 
new addition to the MCB permits even 
programs running under DOS 4.0 to locate 
and identify COMMAND.COM. Figure 3 
shows two memory-control-block for- 
mats: the one used before DOS 4.0 and the 
one used in DOS 4.0. The addendum to 
the control block (the last 8 bytes of the 
block) contains the name of the program 
that owns the ensuing portion of memory. 
All ALIAS has to do is check for the string 
“COMMAND” starting at offset 8 of the 
memory control block. 

Determining which PSP is active with- 
out corrupting the system is a challenge in 
versions of DOS prior to 3.1. While the 
documented method of determining the 
active PSP address is to use interrupt 21h, 
function 62h (which first appeared in DOS 
3.0), the much more common method is to 
use the undocumented function 51h, 
which was available as early as Version 
2.0. A well-known bug in early versions 
causes DOS to crash when function 51h is 
called, unless it can first be forced to 
switch to a different internal stack. Thus 
ALIAS provides the usual workaround, 
forcing this switch by setting DOS’s criti- 
cal error flag. The flag is restored as soon 
as the call to function 51h has been com- 
pleted. 

One implication of ALIAS identifying 
the caller by its PSP address is that its com- 
mand-line features won’t be available 
when you shell out of a program and run a 
secondary copy of the command proces- 
sor. In this sense, ALIAS works foo well: 
it sees that the caller isn’t COMMAND 
.COM (at least not the original COM- 
MAND.COM) and passes the call straight 
through to DOS. The alternative is to have 
ALIAS track down the filename of the pro- 
gram that called the buffered input func- 
tion each and every time the call is made. 
That’s a lot of overhead to impose on the 
program for a small measure of functiona- 
lity. With ALIAS, we opted to, go the for- 
mer route. The good news is that no matter 
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ARIZONA 

2510 W Thunderbird Road, Suite 10 
Phoenix, Arizona 85023 
602-942-0131 


3320 South Price Road, Suite B-115 
Tempe, Arizona 85282 
602-730-6188 


7191 East Broadway Boulevard, 
Suite 105 

Tucson, Arizona 85710 
602-886-2100 


COLORADO 

7370-B West 88th Street 
Arvada, Colorado 80021 
303-431-1015 


14012 East Mississippi Avenue 
Aurora, Colorado 80012 
303-751-2040 


CONNECTICUT 

525 Tunxis Hill Cutoff 
Fairfield, Connecticut 06430 
209-332-1132 


221 Bull Hill Lane, Suite A-L 
West Haven, Connecticut 06516 
209-934-4716 


FLORIDA 

397 East Altamonte Drive, Suite 1400 
Altomonte Springs, Florida 32701 
407.339-4616 


426 West Hillsboro Boulevard 
Deerfield Beach, Florida 33441 
305-698-6550 


13611 South Dixte Highway, 
Suite 101 

Miami, Florida 33176 
305-238-5598 


801 South University Drive, 
Suite C125 

Plantation, Florida 33324 
305-424-8004 


1707 East Fowler Avenue 
Tampa, Florida 33612 
813-971-9504 


1900 Okeechobee Boulevard, Suite C-7 
West Palm Beach, Florida 33409 
407.687-8400 


GEORGIA 

5775 Jimmy Carter Boulevard 
Norcross, Georgia 30071 
404-840-7090 


2436 Cobb Parkway 
Smyrna, Georgia 30080 
404-951-2305 


ILLINOIS 

606 East Golf Road 
Schaumburg, Whnois 60173 
912-882-3111 

(Area code changes to 

708 in November, 1989) 


INDIANA 

5463 East 82nd Street 
Indianapolis, Indiana 46250 
317-841-0195 


KANSAS 

7373 Quivira Road 
Shawnee, Kansas 66216 
913-631-4900 


LOUISIANA 

9638 Airline Highway, Suite B-5 
Baton Rouge, Louisiana 70815 
504-923-3997 


MARYLAND 

2341-K Forest Drive 
Annapolis, Maryland 21401 
301-224-2454 


1809 Reisterstown Road, Suite 153 
Baltimore, Maryland 21208 
301-486 9430 


4130 East Joppa Road, Suite 102 
Baltimore, Maryland 21236 
301529-6317 


MASSACHUSETTS 

10 Wali Street 

Burlington, Massachusetts 01803 
617-272-3344 


0 
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The CompuAdd Superstore nearest you is everything 
you've come to expect from our catalog—and more! 


CompuFfidd 
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12303 Technology Boulevard, Austin, Texas 78727 * Fax: 512-250-5760 
Telex: 763543 COMPUADD AUS * Canada; 800-387-3266 
Technical Support: 800-999-9901 * Outside US: 512-258-5575 








MICHIGAN 
2280 South Main 
Ann Arbor, Michigan 48103 


2843 East Grand River, Suite 150 
East Lansing, Michigan 48823 
517-351-0027 


3939 28th Street SE. 
Grand Rapids, Michigan 49512 
616.940.3813 


2715 North Woodward Avenue 
Royal Oak, Michigan 48072 
313-288-4400 


7365 Orchard Lake Road 
West Bloomfield, Michigan 48322 
313-932. 1900 


MINNESOTA 

14025 Grand Avenue South 
Burnsville, Minnesota 55337 
612-892-7994 

3244 West Lake Street 


Minneapolis, Minnesota 55416 
612-927 9611 


| MISSOURI 


15016 Manchester Road, Suite 8 
Ballwin, Missoun 63011 
314-394-1016 


9901 Watson Road, Suite 153 
Crestwood, Missour: 63128 
314-821-5434 


12551 Olive Boulevard 
Creve Coeur, Missouri 63141 


13520 East Highway 40 

and Noland Drive, Suite D 
Independence, Missours 64055 
816-478-4008 


NEBRASKA 

655 North 114th Street 
Omaha, Nebraska 68154 
402-493-6200 


NEW JERSEY 

255 Route 35N, Suite B 
Eatontown, New Jersey 07724 
201-389-4404 


561 US. Route 1 South 
Edison, New Jersey 08817 
201-985-0333 


141 Route 17 South, Suite B 
Paramus, New Jersey 07652 
201-262-6440 


NEW MEXICO 

4411 San Mateo Boulevard, Suite D 
Albuquerque, New Mexico 87109 
505-889-8090 


NEW YORK 

2364 Sheridan Drive 
Amherst, New York 14226 
716-835-1800 


3430 Erie Boulevard East 
DeWitt, New York 13214 


376 Jefferson Road 
Henrietta, New York 14623 
716-292-0380 


1163-400 Old Country Road 
Plainview, New York 11803 
516-933-7400 


NORTH CAROLINA 

5301 B East Independence 
Boulevard 

Charlotte, North Carolina 28212 
704-535-8603 


6204 120 Glenwood Avenue 
Raleigh. North Caroling 27612 
919-881-9090 


OHIO 

1216 West Kemper Road 
Forest Park, Ohio 45240 
513-851-9300 


OHIO (continued) 
11322 Montgomery 
Cincinnati, Ohio 45249 
513.247 9800 


1175 Miamusburg-Centerville Road 
Dayton, Ohio 45459 
513-438-0598 


6575 Sawmill Road 
Dublin, Ohio 43017 
614-889-6484 


5370 Mayfield Road 
Lyndhurst, Ohio 44124 
216-646-1005 


5144 Great Northern Plaza South 
North Olmsted, Ohio 44070 
216-779-5551 


4740 Monroe Street 
Toledo, Ohto 43623 
419-472.2332 


580 West Schrock Road 
Westerville, Ohto 43081 
614-891-2188 


OKLAHOMA 

8252 East 51st Street, 
Suites 19 & 20 

Tulsa, Oklahoma 74133 
918-459-0297 


PENNSYLVANIA 
3747 Wilham Penn Highway, 


Space R 
Monroeville, Pennsylvania 15146 
412-856-5490 


1310 Park Manor Boulevard 
Pittsburgh, Pennsylvania 15205 
412.788.9220 


SOUTH CAROLINA 

765 Haywood Road, Umit 3 
Greenville, South Carolina 29607 
803-297-6303 











TENNESSEE 

159 North Peters Road 
Knoxville, Tennessee 37923 
815-531-8876 


6100 Primacy Parkway, Suite 104 
Memphis, Tennessee 38119 
901-763-4471 


TEXAS 

4217 South Cooper, Suite 207 
Arlington, Texas 76015 
817-467.1153 


8015 Shoal Creek Boulevard, Suite 103 
Austin, Texas 76758 
§12-459-1002 


204 East 6th Street 
Austin, Texas 78701 
512-476-7174 


2707 Realty Drive, Suite 108 
Carrollton, Texas 75006 
214-418-5246 


10476 Brockwood Drive 
Dallas, Texas 75238 
214-553-8440 


9100 North Central Expressway, 
Suite 121 

Dallas, Texas 75231 
214-691-5494 


7230 Gateway East, Suite A 
El Paso, Texas 79915 
915-593-6641 


12503 Gulf Freeway 
Houston, Texas 77034 
713-484-4700 


7696 FM 1960 West 
Houston, Texas 77070 
713-894 0785 


6100 Westheimer, Suite 138 
Houston, Texas 77057 
713-784-3111 


8755 Bedford-Euless Road 
North Richland Hills, Texas 76053 
817 284-0075 


6003 Randolph Boulevard 
San Antonio, Texas 78233 
512-657-7765 


6812 Fairgrounds Parkway 
San Antonio, Texas 78238 
512-684-8010 


437-B McCarty Road 
San Antonio, Texas 76216 
512-525-1163 


UTAH 

6985 South 1300 East 

Salt Lake City, Utah 84121 
801-255-8787 


VIRGINIA 

12233 Jefferson Avenue 

New News, Virginia 23602 
804.249.2346 


415 North Milttary Highway, Suite 4 
Norfolk, Virginia 23502 
804-455-5182 


| 271 Wadsworth Drive 


Richmond, Virginia 23236 
804-320-0064 


9127-J West Broad Street 
Richmond, Virginia 23294 
804-965-6901 


WISCONSIN 

6817 West Brown Deer Road 
Milwaukee, Wisconsin 53223 
414-242-0212 


CANADA-TORONTO 
1825 Dundas Street East 
Mississauga, Ontario LAX 1L6 
416-624-6636 

800-387-3266 


COMING SOON 
Albany, New York 
Greenwood, Indiana 
Jacksonville, Florida 
North Miam, Florida 
Madison, Wisconsin 
Maplewood, Minnesota 
Rockville Pike, Maryland 
Nashville, Tennessee 
Warwick, Rhode Island 
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ALIAS BY MODEM 


The programs published in PC” 
Magazine are available by modem 
from PC MagNet. 

To join PC MagNet, set your 
communications software for either 
300 or 1,200 bits per second, 7 data 
bits, even parity, | stop bit, and full 
duplex. To find the number nearest 
your dialing exchange. dial (800) 
346-3247. When the modem con- 
nects, press Enter. At the HOST 
NAME prompt. enter PHONES. 
Follow the menus and note the 
number closest to you. 

After you have found the phone 
number nearest you, hang up and 
redial using that number. When you 
connect with PC MagNet. press 
Cul-C. At the HOST 
prompt, enter CIS. At thc USER ID 
prompt. enter 177000,5000, Enter 
PC*MAGNET at the PASSWORD 
prompt and Z10D8922 at the EN- 
TER AGREEMENT NUMBER 
prompt. For Customer Service. call 
(800) 848-8990; outside the United 
States, call (614) 457-8650. 

To download ALIAS.COM and , 
its source code. log on to PC Mag- 
Net. Enter GO UTILITIES or 
choose PC MAGAZINE UTILI- 
TIES from the top menu, then DI- 
RECT UTILITY DOWNLOAD 
from the next menu. Enter the file- 
name, then select the file from those 
presented. Answer yes (Y) to DO 
YOU WISH TO DOWNLOAD? 
Press Enter to see the transfer proto- 
cols. Choose a protocol and down- 
load the file. 

You don’t have to be a member » 
of CompuServe to access PC Mag- 
Net. It costs $12.80 an hour for 
1,200/2,400-bps service and $6.30 
for 300-bps, via MasterCard, VISA. 
or American Express. These pro- 
grams can be copied but are copy- 
righted and are made available only 
for noncommercial use. You may 
make copies for others as long as no 
charge is involved. but making 
copies for any commercial purpose 
is prohibited. 


CONTINUES, 


Photocopy this page Trim and 
hole-punch the copy and add it to ~ 
your DOS manual. 
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\(/F (d:] [path] filename) 


ALIAS 
Command 
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ATSR utility that enables DOS command-line editing and 
recall of previously issued commands and that permits 
assignment of long commands and environment strings to 
short synonyms (“aliases”) or function keys. 


{/B8 an] {/M an] /s an)j[alias [command] ] 


When loaded without any of its optional switches, ALIAS 
reserves a buffer size of 512 bytes for user-entered alias 
strings and a command stack that permits recalling the 
last 16 commands issued. These defaults (/B 512 and /S 
16) can be changed only at load time. At this time, too, the 
/F switch can be used with a filename (plus drive and 
path) containing regularly used aliases (see Note). 


9) 
e) 
72) 
a) 
i~) 
3 
3 
rm 
s 
Qa 
a 





Previously issued commands can be recalled to the 
command line with the Up and Down Arrow keys. When 
many commands are stacked, typing a few initial letters 
before hitting the recall key will speed retrieval by 
skipping commands that do not match the typed pattern. 
Use the optional /M nn switch, where mn is a number, to 
set a minimum length of command strings to be stacked. 
The default, /M 1, remembers all commands. 


Whether recalled or newly typed, command-line entries 
can be edited when ALIAS is loaded. The Left and Right 
Arrow keys move the cursor by character; Ctrl-Left and 
Ctrl-Right move by word; and Home and End go to the 
line ends. The Del and Backspace keys delete characters; 
Ctrl-Backspace deletes the word at the cursor; and Ctrl- 
End deletes to the end of the line. Pressing Esc clears the 
command line and returns to the bottom of the command 
stack. The Ins key toggles between overstrike (the default) 
and insert mode for character entry on the command line. 


Thecommand ALIAS alias [command] is used to 
define an alias or command synonym. The alias variable 
may be any one-word alphanumeric string; the command 
variable may contain multiple words and must end with a 
carriage return. Defining an alias but omitting the com- 
mand variable removes a previous alias assignment. 
Function keys and their Alt-, Shift-, and Ctrl- combina- 
tions may be used in place of alias by being designated 
thus: [Fn], [AFn], [SFn], [CFn], with 1 to 10 as the 
values of n. An asterisk after the close bracket (for 
example, [F1]*) causes immediate command-string 
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ALIAS BY MODEM 


UTILITIES UPGRADES 

Like ail good software, the pro- 
grams presented in PC Magazine 
are upgraded and improved. The 
only way to obtain the modified 
versions is to download them 
from PC MagNet. Here is a partial 
list of the programs that have been 
upgraded to fix minor bugs and 
system incompatibilities: 


execution when the function key is pressed; otherwise, = » 
Enter must also be pressed. The command variable may 
include replaceable command-line parameters (for 


a example, %1), as in batch files. Environment strings, 
= such as a PATH string, may be used as the command ANSIL.COM. Version 1.3 
8 variable by being placed between a pair of % signs, CARDFILE.COM, Version 1.1 
E provided they do not begin with a numeral. CHKFRAG.EXE, Version 1.2 
E (now works with volumes 
5 A list of active aliases can be obtained at any time by greater than 32MB) 
wn entering ALIAS with its /L switch. Alias processing DIRMATCH.COM, Version 1.1 
ro) can be temporarily disabled with the /D switch and EMS40.SYS, Version 1.1 (fixes a 
a) reenabled with the /E switch. ALIAS ? brings upa problem that EMS40 had with 
help screen. The /U switch uninstalls ALIAS from Loms 1-2-3) 
memory, when possible. LITES.COM, Version [.1 
LOG.COM, Version 1.1 
Note: A plain ASCII file containing regular user-defined MENU.COM, Version 1.1 


aliases may be installed with the /F switch when 

ALIAS is loaded, as, for example, ALIAS /F C:\ 
BIN\MYALIAS . TXT. This file may be up to 32K and 

may also contain ALIAS optional switches, as in the © 


RN.COM, Version 2.0 

(now works under DOS 4.x). 
SLICE.COM, Version 1.3 
SNIPPER.COM, Version 1.2 
sample below. Note that // and /* may be used to ZCOPY.COM, Version 1.2 
add comments on the remainder of a line and that 
blank lines are not processed. For a complete list of all the pro- 
grams availahie from the PC 
MagNet Utilities Database. 
download UDCAT.ARC. 

A downloadable index to PC 
Magazine’s product reviews is 
also available. PCM.EXEisaself- 
extracting file that contains the 
Computer Library PC Magazine 
Reviews Index for issues from 
January 1988 10 June 1989, This 
easy-to-use datahase is a subset of 
the Computer Library Penodicals 
Database, which is availahle on 
CD-ROM and on PC MagNet. It 
fequires the search files in 
PCSRCH.EXE. 

PCSRCH.EXE is a self-ex- 
tracting archive containing the 
software used to retrieve citations 
from the PC Magazine Reviews 
Index. Please read the information 
file PCM.INF before you down- 
load any of these files. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS mannal. 
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There are two ways 
to get | into your programs. 


The DOS way. 


DOS... the one way, no passing, 
twisted, backed-up path you use every 
day to get into your programs. 

Ifyou've had it with directories, back- 
slashes, typos, and mumbo-jumbo 
program names, then get behind the 
wheel of new Direct Access™ 5.0. And 
zip into programs in just a keystroke. 

Turnon your computer and up pops 
the Direct Access menu screen. Simply 
press the key that matches the program 
you want (like your word processor, 
spreadsheet, or database) and 
bang—you're in. Or use your mouse 
if you want. No extra typing. No 
mistakes. No complications. Entry 
so fast, you'd better wear a 
seat belt. 

Direct Access also gives you pass- 
word protection, so unauthorized 
users can't get intoyour applications. 


=> 


re 1621 Westgate Road 


Eau Claire, WI 54703 USA 
DELTA Phone: (718) 832-7575 
wraunou FAX: (715) 832-0700 


Distinction in Software Simplicity. 


Quick and quiet virus detection that 
checks your applications for dangerous 
computer viruses. And newly enhanced 
usage tracking that shows how much 
time you're spending in your programs. 
It even searches your hard disk for 
programs and automatically builds your 
menus for you. There’s a special version 
just for networks, too. 

Even the critics love Direct Access. 
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The Direct Access way. 


PG Magazine named Direct Access as 

the Editor’s Choice for menuing software: 
“Whether you need a menu system for a 
company-wide installation or yourself, 
Direct Access is the way to go.” 

When you consider everything Direct 
Access gives you for just $89.95, it’sno 
surprise it’s the number one menu 
software in the world. 

Isn’tit time you got intoyour programs 
without a roadmap and compass? Write 

or call Delta Technology Internationa! 
today for more information, or look 
for Direct Access at your software 
dealer. 


800-242-6368 


(800-325-0471 in Canada) 


DIRECT 
ACCESS 


THE MENU SYSTEM THAT TAKES YOU 
STRAIGHT TO YOUR PROGRAMS. 


© 1968 Delt Technology International. Direct Access ls # trademark of Delta Technology International. 
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PROTECT 
YOUR COPIES 













Moke your collection of PC Magazine 
o hondsame odditian ta your ofice or 
home—and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases are 
made of durable, luxury-look leather- 
elte over quolity binder board. Custom 
designed 2 PC Magazine, every 
order receives FREE transfer fail ta 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 










MAGAZINE BINDERS 








Hold your 
issues on 


individual 
snap-on 
rods. $9.95 






OPEN 
BACK 
CASES 
Store your copies for 


individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 
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how many times you shell in and out of a 
program, ALIAS will be present and 
working when you finally exit the program 
and go back to the primary command line. 


COMMAND EDITING AND STACKING 
ALIAS supplies its own buffered input 
function, which mimics DOS’s function 
OAh but adds command-line editing and 
command stacking features. The com- 
mand stack is nothing more than a buffer in 
which 128 bytes are set aside for each 
command to be stacked. Its size is deter- 
mined by the /S parameter entered on the 
command line; it defaults to 16 commands 
in the absence of such a switch. The format 
of an entry in the stack is similar to that 
used in the function OAh input buffer: the 
first byte specifies the length of the ensuing 
string, while the bytes that follow contain 
the string itself. 

When the buffer is filled, ALIAS wraps 
around, overwriting the topmost com- 
mand with the next one and updating a 
pointer that defines the current position in 
the command stack. This creates a circular 
queue that never runs out of space, similar 
to that used by the BIOS keyboard buffer. 

Like the logic that parses the command 
line and calls the appropriate routines from 
a jump table, ALIAS’s input function ex- 
amines keystrokes as they come in, com- 
pares the ASCII and scan codes to a list of 
supported keystrokes, and vectors execu- 
tion to the corresponding support routines. 
To see exactly how the various command- 
line editing features are enacted, you 
should examine the source code listings for 
the BACKSPACE and PRINTCHAR rou- 
tines, which are called from the procedure 
labeled CMD_INPUT. 


ALIAS TRANSLATION 

When Enter is pressed, ALIAS terminates 
the command line with a carriage retum 
and passes control to an internal alias- 
translation routine. If translation is en- 
abled, ALIAS calls the SEARCH_ALIAS 
routine to see if there is a match between 
the first word on the command line and an 
alias in the alias list. 

If an alias is found, it must be translat- 
ed. As the alias is copied from the list to an 
internal buffer, it is scanned for any per- 
cent signs, which denote ‘‘soft’’ parame- 
ters (for example, replaceable parameters 
and environment variables). If a percent 
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sign is found, the next character is checked 
to determine if it is part of a replaceable pa- 
rameter symbol or an environment vari- 
able. If the character is a number, the pa- 
rameter is assumed to be a command-line 
parameter, and control is passed to the 
SUBLINEPARAM routine; otherwise, 
SUBENVVAR is called to search the envi- 
ronment block for a matching variable 
name. 
The SUBLINEPARAM routine scans 
the original command line entered to find 
the word indicated by the number. As with 
batch files, %1 returns the first parameter 
after the alias, %2 returns the second, and 
so on. The symbol %0 retums the original 
alias string without substitution. 
SUBENVVAR searches the master en- 
vironment block to find a match for the en- 
vironment variable. The environment 


ALIAS makes working 
with DOS a bit easier, 
and its usefulness is 


limited only by the 


extent of your 


own imagination. 





block is a series of ASCIIZ strings in the 
form VARIABLE_NAME = VARIABLE. Ifa 
matching variable name cannot be found, 
SUBENVVAR retums nothing, and the 
translation process is continued as if the 
environment variable had not been includ- 
ed in the alias. 

ALIAS is designed to make working 
with DOS just a little bit easier. After a 
while, the editing commands become sec- 
ond nature, and the command stack be- 
comes impossible to live without. The 
aliasing feature may be the most important 
of all, especially if you're tired of waiting 
for one-line batch files to run from the 
disk. And best of all, its usefulness is limit- 
ed only by the extent of your own imagina- 
tion. a 


Douglas Boling is an electrical engineer 
who has been involved in the design of 
computer hardware and software for 13 
years. Jeff Prosise is a contributing editor 
of PC Magazine. 
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PACIFICPAGE” 
the PostScript*Language 
Compatible Plug-in Cartridge 


It's never been this easy. with IBM® and IBM-compatibles. 

Now, you can turn your HP LaserJet PacificPage is the result of the proven 
Series II into a PostScript language compat- cartridge-based technology—Plotter in a 
ible printer simply by plugging in Pacific Cartridge™, 25 Cartridges in Onef™— 


Data Products’ PacificPage cartridge. from Pacific Data Products and the inno- 
That's all. No other add-ins, software or vative PostScript emulation skills of 
cables are required. Phoenix Technologies Ltd. 


Immediately start printing PostScript 
language output from Ventura Publisher®, 
Aldus PageMaker®, WordPerfect 5.0®, 
Microsoft Word® as well as many other 
graphics and business application software 
packages. And PacificPage is compatible 


Authorized Dealer: 


20969 Ventura Bivd. #13 
Woodland Hills, CA 91364 
(818) 710-9174 

FAX (818) 884-5310 





6404 Nancy Rdge Dr , San Drego, CA 92122 #(619)552-0880 FAX 1619755208890 PaciicPage, 25 Carindges in One’, and Plotter in a Cartndge are trademarks — 

] F ] of Pacific Data Products. inc PostScropt 1s a registered trademark of Adobe Systems Inc PhoermPage is a regrstered trademark of Phoenm Technologes, Ltd Ss 

—_ Copynght 1987, 1988 Phoenx Tectnolopes Ltd Al other company and product names are trademarks of the company or manufacturer respectively — 
DATA PRODUCTS Copynght 1989 Pacific Data Products, inc ProenixPage 
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Introducine the cai ing- 
ut-the-kitchen sync. 


Preeing a multiscanning color monitor so advanced it's compatible with virtually all the video standards to date. 
And with video standards to come, like SuperVGA and IBM® 8514/A. 

It's the C1391 PanaSync™ color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14” Panasonic monitor will display each to its best advantage. 

Of course, the PanaSync monitor is comfortable in virtually any IBM or {with an optional cable] Apple Mac™ I 
environment. And we've given as much thought to your comfort, as well. With an ergonomic design. Featuring front-mounted controls. 
Tilt/swivel stand, And text color switching from green to amber to paper white 
in TTL modes. The affordable PanaSync €1391 monitor. The future on diglay Periph 

For more information, or the name of your authorized dealer, 


toll-free 1-800-742-8086. Panasonic, 
» 


Office ail A\ 


On| 


Multiscanning Color 


PanaPro™ Monochrome Desktop Publishing Monitors PanaSync™ 
; : * Monitor 


IBM 3s a registered trademark of 
! fe mratranal ‘Bust 
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by 
Ray Duncan 


In the first three columns in this series on 
computer arithmetic we looked at the clas- 
sical algorithms for the four basic integer 
operations. We also devised a set of as- 
sembly language subroutines for multiple- 
precision integer addition, subtraction, 
multiplication, and division. It’s time now 
to venture forth from the relatively safe 
shallows of integer arithmetic into the 
treacherous depths of real numbers and 
floating-point arithmetic. 

A grade school student is introduced to 
the real numbers in stages. First, he gets 
the ‘‘counting numbers’’ (positive inte- 
gers). Next, the negative numbers are add- 
ed, completing the set of all integers. Fi- 
nally, he comes to fractions and their 
decimal equivalents. To make these con- 
cepts easier to visualize, the teacher often 
uses a ‘‘number line’’: a horizontal line 
with arrows at both ends (pointing to nega- 
tive infinity on the left and positive infinity 
on the right) and with a hashmark (signify- 
ing zero) in the middle. Once the integers 
(...-3,-2, -1, 0, 1,2, 3...) are 
charted on the number line, it’s a fairly 
easy jump to the notion that there are 
“numbers between the numbers.’’ The 
fraction 2 is symbolized by putting a dot 
on the number line halfway between the 0 
and the 1, for example. From there it’s but 
another step to the realization that there are 
an infinite number of numbers between 
any two arbitrary points on the number 
line, the whole comprising the set of real 
numbers. 

At some point in high school—if he 
chooses algebra, chemistry, and physics 
over machine shop and varsity athle- 
tics—our model student is taught ‘*‘scien- 
tific’’ or ‘‘exponential’’ notation. This is a 
tool that allows him to write down real 
numbers of any desired size or precision. 
For example, the fraction Y% can be ex- 
pressed in scientific notation as 2.5*107'. 

The ‘‘2.5’" portion of the notation is 
called the mantissa or fraction or signifi- 
cand. It has one nonzero digit to the left of 
the decimal point, and the number of digits 
after the decimal point indicates the degree 


Power 


Programming 


Arithmetic Routines 


for Your Computer 
Programs, Part 4 


® Floating-point numbers 
present problems not 
encountered when 


dealing only with 
integers, including the 
question of how to store 
them in memory. 





of precision to which the number’s value is 
known. (A mantissa in this form is said to 
be ‘‘normalized.’’) The ‘‘107'’” portion is 
called the exponent or characteristic, it 
specifies the location of the decimal point 
in the number. Teachers have a whole 
cookbook full of rules for operations on 
numbers written in scientific notation, 
such as: “‘To find the product of two num- 
bers, multiply the mantissas and sum the 
powers of the exponents.” 

With such mastery of the real numbers 
and the means to manipulate them in hand, 
our student, now a regular whiz kid, may 
be tempted to adopt a somewhat smug atti- 
tude toward matters mathematical. Never 
mind; his prematurely optimistic outlook 
will be demolished when he’s confronted 
with imaginary numbers, irrational num- 
bers, complex numbers, infinitesimals, 
and all the other counterintuitive mathe- 
matical things that go bump in the night. 


FLOATING POINT ON COMPUTERS 

While the methods we use to manipulate 
floating-point numbers on computers are 
certainly based on the fundamental rules 
and algorithms we were all taught way 


back when, there are several important dif- 
ferences we must bear in mind. 

For one thing, most computers and 
high-level language libraries support only 
a limited number of floating-point formats 
(typically only two), and these formats, by 
nature, have a finite precision and range. 
This means that you cannot possibly repre- 
sent every real number as a floating-point 
number on your computer. In fact, the 
number of numbers that you can’t express 
is infinitely larger than the number of num- 
bers that you can represent. When your 
CPU or compiler was designed, its cre- 
ators picked a floating-point data format 
(or formats) they felt would be sufficient 
for most ‘‘normal’’ applications and yet 
could be implemented reasonably effi- 
ciently. If the requirements of your partic- 
ular application program fall outside the 
bounds foreseen by those designers, you 
either have to roll your own floating-point 
routines or do without. 

Not only are your computer’s floating- 
point numbers a minuscule subset of the 
set of real numbers, they do not map onto 
the real numbers in a uniform way. For ex- 
ample, if you plot the numbers that can be 
represented by a 32-bit integer onto the 
real number line, you'll see a set of points 
that march monotonically along the line 
from -2,147,483,648 (2-7) to 
2,147,483,647 (27-1), But if you now 
plot the numbers that can be represented by 
a 32-bit floating-point number onto the 
real number line, you'll be in for a sur- 
prise. The number of numbers that can be 
represented in the floating-point format is 
exactly the same as for the integer format 
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(think about it!). But, as illustrated in Fig- 
ure 1, the floating-point numbers are 
densely clustered around zero, and be- 
come increasingly sparse as the distance 
from zero increases. Of course, the small- 
est and largest floating-point numbers are 
far smaller (or larger) than the smallest and 
largest integer, but this dynamic range is 
gained at the expense of precision: there 
are only so many bits to go around. 

Still a third set of new considerations 
arises from the fact that while people pre- 
fer to compute in base 10, computers find 
base 2 (binary) much more to their liking. 
As application designers and program- 
mers, we like to keep everybody happy 
(‘‘from each according to his abilities, to 
each according to his needs”’ as the famous 
coder Karl Marx enjoined in his 1875 tuto- 
rial, “‘Criticism of the Gotha Pro- 
gramme’’). To do so, each time a number 
is input or output it must be converted from 
decimal to binary or vice versa. This 
caused no real problems when we were 
working with integers. It becomes a thomy 
issue with floating point, however, be- 
cause some apparently quite ordinary deci- 
mal numbers cannot be expressed exactly 
in binary floating point (one such number 
is 1.0*107 4, 


BINARY FLOATING-POINT DATA FORMATS 
Once a decimal floating-point number has 
been converted to a normalized binary 
floating number, it can be thought of as 
having the form 
1.bbbbb.., © 2" 

Where each bit 5 in the mantissa is a zero 
or a one. The mantissa is normalized by 
adjusting the exponent so that the most sig- 
nificant one bit is to the left of the binary 
point; in other words, the mantissa is al- 
ways greater than or equal to | and less 
than 2. 

How are these floating-point numbers 
actually stored in memory? The history of 
this topic is one that begins in utter chaos 
but (for once) has a happy ending. In the 
early days of computing, a thousand flow- 
ers bloomed and a thousand schools of 
thought contended, with the inevitable re- 
sult that nearly every compiler and CPU 
used a different floating-point data format. 
This made it very difficult to transport data 
from one machine to another, or even from 
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| HOW BITS REPRESENT NUMBERS 
|) IN FLOATING-POINT FORMAT 





“3.4 10° 0 


3.4 10” 


Figure 1: While the number of numbers that can be represented by a given number of bits is the same 
for integer and floating-point formats, in floating point the range of numbers is greater, but they occur at 
increasing intervals as they get further away from zero. 





Bits 31 30 23 22 
Double-precision 

fs] se 
Bits 63 62 §2 51 
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Figure 2: The single-precision and double-precision floating-point formats specified by the 
ANSI/IEEE 754 Standard for Binary Floating-Point Arithmetic. The Standard also specifies 
“extended” single and double formats, which are not discussed here. 


a program written in one high-level lan- 
guage to one written in another. 

Fortunately, in the late 1970s, a con- 
certed effort to standardize binary floating- 
point arithmetic was begun, first under the 
auspices of the ACM, and later under the 
IEEE Computer Society. This undertaking 
drew upon several proposals, the most im- 
portant of which was the so-called KCS 
Proposal (written by Kahan, Connen, and 
Stone in 1978). These proposals, in tum, 
represented an integration of concepts and 
techniques that dated back to the earliest 
days of computer science. The IEEE com- 
mittee’s work resulted in the publication in 
1981 of the draft IEEE 754 Standard for 
Binary Floating-Point Arithmetic. This 
was adopted (in a slightly modified form) 
as an official ANSI/IEEE Standard in 
1985. 


The IEEE 754 Standard was principally 
directed at making floating-point calcula- 
tions safe and predictable for programmers 
untrained in numeric analysis (that’s near- 
ly all of us!). It did this by specifying, in 
great detail, the degree of accuracy to 
which computations must be carried out, 
rounding behavior, error and exception 
handling, and the results of the basic float- 
ing-point arithmetic operations, compari- 
sons, and conversions. The Standard also 
specified binary formats for floating-point 
numbers, formats that were rapidly adopt- 
ed by the industry and are now widely sup- 
ported in hardware and software. 

The two most important floating-point 
data formats described in the IEEE 754 
Standard are shown in Figure 2. The sin- 
gle-precision format occupies 32 bits (a 
double word for Intel processors). The 
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EXPERT MOUSE. 
THE REVOLUTION 
STARTS HERE. 


Presenting Expert Mouse 
for the PS/2” a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse” 


Since it's a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers rol] the trackball. 


PS/2 ts arepuatered trademark of International 
registered | 


Get To THE Point. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


Works WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 





mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3* and WordPerfect ® 


MAKES You AN EXPERT, 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse — the next 
step in the revolution towarda 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
orwrite to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON <4, 


Setting new standards 
of performance. 


‘Machines Corp Expest Mouse and Kensington are trademarks of Kensington Microwate Ltd The Kensington logo is a registered Irademark of Kensington Microwate.Lid Micrmoft Windows aa 
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> Drive/Media certified 





> Optional data 
compression 


> Increases tape capacity an 
average of 100% 


Tecmar introduces two new 
technologies which together 
can triple the capacity of your 
QualityTape system, whether 
new or already installed. 

The next step is easy: Call your 
Tecmar dealer or Tecmar at 
(800) 624-8560 or (216) 349- 
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Power Programming 


double-precision format requires 64 bits (a 
quad word for Intel CPUs). Both formats 
consist of three fields: a sign bit, which is 
always the most significant bit, followed 
by the binary exponent, with the mantissa 
in the remaining, least significant bits. Sin- 
gle-precision numbers can take on values 
in the (approximate) range +1.18*10~*8 
through +3.40+10°*; double-precision 
numbers lie in the range +2.23*10-* to 
+1,80#10°%. 

The sign bit is | if the number is nega- 
tive and 0 if the number is positive. The 
mantissa is unsigned and does not change 
with the sign of the floating-point number. 
Because the mantissa is left-normalized, 
its most significant bit is (by definition) al- 


The 8087 provided a 
hardware implementa- 


tion of the entire 
IEEE 754 Standard. 


ways 1. Consequently, the IEEE 754 de- 
signers pulled off a neat trick: they speci- 
fied that the mantissa has an ‘‘implied 
leading bit,”’ which is always | and is not 
present in the actual data. This allows an 
extra bit of precision to be squeezed out of 
each floating-point format. 

The exponent ficld in both types of 
floating-point numbers is ‘‘biased’’; that 
is, offset from zero by a fixed amount. For 
single-precision numbers, which have an 
8-bit exponent, 127 (7Fh) in the exponent 
field corresponds to a true exponent value 
of 0. Double-precision numbers, which 
have an | 1-bit exponent field, use an expo- 
nent bias of 1,023 (3FFh). This bias allows 
the reciprocal of any normalized floating- 
point number to be represented without un- 
derflow. The relative sizes of the exponent 
fields in the two formats were chosen so 
that they would allow a double-precision 
number to accommodate the product of as 
many as eight single-precision numbers 
without the possibility of overflow. 

The exponent of an IEEE 754 floating- 
point number can also take on two “‘mag- 
ic’’ values, causing the number to be han- 





dled in a special way (Figure 3). If all bits 
of the exponent are zero, then the floating- 
point number is either zero or a ‘‘denorma- 
lized’? number—the result of a ‘‘graceful 
underflow’’ (more about this in a later in- 
stallment). If all bits of the exponent are 
set, then the floating-point number repre- 
sents either infinity or a special signalling 
value: NaN (Not a Number). 

Acouple of practical examples of bina- 
ry floating-point data will help clarify the 
way the standard works. Consider the 4- 
byte (32-bit), single-precision floating- 
point n 


41h 20h 60h 68h 


We see that the sign bit is 0, the biased ex- 
ponent is 1000001 0B or 82h, and the man- 
tissa (after restoring the ‘‘implied leading 
bit” )is 


1016000600e0e0e0e00e00000 


or A00000h. Correcting for the exponent 

bias, we have 1.010B*2’, or 10 decimal. 
As another example, consider the dou- 

ble-precision floating-point number 


BFh £6h 00h O8h 80h COh OGh Oh 


which occupies 8 bytes (64 bits). The sign 
bit is 1, the biased exponent is 
01111111110B or 3FEh, and the mantissa 
(after inserting the ‘implied leading bit’’) 
is 10000000000000h. Correcting for the 
exponent bias, we have —1.0B*27', or 
-0.5 decimal. 


MAGAZINE] 

Exponent bits Mantissa bits 
all zero all zero 

all zero nonzero 

all set all zero 

all set nonzero 


NUMERIC COPROCESSORS 
The ANSI/IEEE 754 Standard would have 
been less influential had it not been for In- 
tel’s 1980 release of the 8087 numeric co- 
for the 8086 and 8088 CPUs. 
The 8087 provided a hardware implemen- 
tation of the entire (draft) IEEE 754 Stan- 
dard, even down to its most esoteric as- 
pects (such as supporting two flavors of in- 
finity: affine and projective). This chip it- 
self quickly became the yardstick by which 
the compliance with the impending Stand- 
ard of all other CPUs, numeric coproces- 
sors, and software floating-point libraries 
was judged. The 8087 also brought an un- 
precedented (and largely unanticipated) 
amount of number-crunching power with- 
in the reach of every microcomputer user. 
This made it possible to migrate many de- 
manding minicomputer and mainframe 
applications onto personal computers for 
the first time. 

The 8087 was followed by the 80287 
numeric coprocessor in 1983, and by the 
80387 numeric coprocessor in 1987. De- 
signed to work with the 80286 CPU, the 
80287 was the first of the Intel coproces- 
sors to support memory protection and 
multitasking. The 80387, designed to 
work with the 80386 CPU, was enhanced 
with several powerful new trigonometric 
instructions. Each successive chip sup- 
ported a larger memory address space, and 
each benefited from the technological ad- 
vances in large-scale integration made dur- 
ing the period. These included both an in- 
crease in clock speeds and a decrease in the 
number of machine cycles required for 


SPECIAL IEEE-STANDARD EXPONENT VALUES 


Special meaning 
floating-point zero 
denormalized floating-point 
number (usuelly result of 
“gracetul underflow”) 
intinity 

“Not a Number” or “NaN” 
(vanous reserved mantissa 
values are used to signal 
overflow, unrecoverable 
underflow, invalid operands, 
invaiid result, inexact result, 
and so on) 


Figure 3: The IEEE 754 Standard reserves certain exponent values. Floating-point numbers with all 
bits zero or all bits set in the exponent field are trapped and receive special treatment. 
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Power Programming 


each floating-point operation. For a typical 
floating-point instruction mix, the perfor- 
mance of the 20-MHz 80386/387 combi- 
nation is about 16 times better than that of a 
5-MHz 8086/8087 duo. 

The 8087, 80287, and 80387 chips are 
called “‘coprocessors’’ because they are 
closely coupled to the system’s CPU, have 
a highly specialized instruction set, and 
cannot function alone. By sharing the 
same data and address bus as the main 
CPU, the coprocessors monitor the CPU's 
instruction stream as it is fetched from 
memory and flows by on the data bus. 
Floating-point instructions begin with a 
special ‘‘escape code’’ that is recognized 
and acted upon by the numeric coproces- 
sor; the CPU essentially ignores the float- 
ing-point instructions except to perform 
address calculations on behalf of the nu- 
meric coprocessor when they are needed. 

The 80x87 coprocessors were not the 
first floating-point arithmetic chips avail- 
able for use with microprocessors. A num- 
ber of early 8080, Z-80, and even 
8086/88-based microcomputers had sock- 
ets for the AMD 9511 and 9512 chips, 
which supported 32-bit and 64-bit float- 
ing-point operations, respectively. But the 
AMD products were not coprocessors 
(they were addressed through an 8-bit /O 
port like a peripheral device). Moreover, 
they used nonstandard data formats, were 
slow and clumsy to program, and enjoyed 
little if no support in commercial, mass- 
market software packages. The 80x87 
chips were the first hardware number- 
cminchers that were cheap enough, and 
pervasive enough (thanks to the 8087 
socket built into the very first PC mother- 
board), to motivate mass-market software 
publishers to have their programs check 
for the presence of a numeric coprocessor 
and use the coprocessor if it was available. 

In the next installment, I'll discuss the 
architecture of the 80.87 series in more de- 
tail, and present routines that allow you to 
detect and exploit numeric coprocessors in 


your own programs. 


THE IN-BOX 

Please send your questions, comments, 
and suggestions to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan s 
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Try Co/Session and you'll 
need to find another use 
for your Carbon Copy 





Most Co/Session™ users once used other remote 
computing software. Why did they switch? In head-to- 
head evaluations, Co/Session outperformed all other 
remote computing software. 

Because of its intuitive design, even the PC novice 
can immediately utilize the power of Co/Session. And Co/Session's superior 
speed is instantly obvious to all, particularly to the PC expert. 

Compare Co/Session. If within 30 days you don't agree that Co/Session 


4.0 is easier and faster than Carbon 


Copy™, we'll refund your money. 


For a limited time, you can 
trade up your old Carbon Copy for 
Co/Session's two-machine package 
for just $80. To order or for the 
name of your nearest dealer call 


201-855-9440. 







Triton Technologies Inc., 200 Middlesex Tpk., Iselin, NJ 08830 
201-855-9440 Fax: 201-855-9608 Available under GSA schedule 


CofSession is a trademark of Triton Technologies, inc. Carbon Copy is a trademark of Microcom, Inc. 
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IBM Interleaf Publisher. The desktop publishing ensemble that does it all. 


Until now, most desktop publishing software 
played only one tune. Some performed page layouts. 
Others executed graphics. Then there were the word 
processing virtuosos. And the charting soloists. 

But now there's IBM Interleaf™ Publisher. It per- 
forms all these functions, and makes them work 
together in concert. So all you need is one desktop 
publishing instrument to do the work of many. What's 
— more, the critics agree Interleaf 
does it all better and faster than 
the packages that only play solo. 
Which makes you more productive, 
whether you work alone or with 
others, on anything from simple 
memos to fully orchestrated publi- 
cations. Especially when you add the power and speed 
of any 386-based IBM PS/2° and the great-looking 





results you get with an IBM LaserPrinter. 

Pop-up menus that let anyone play like a 
pro. Practice, practice, practice? Not with IBM 
Interleaf. Its pop-up menus lead you through any task. 
So you're free to improvise. Create. Even show off a 
little. And if you want to change your tune, that’s easy, 
too. Start with a spreadsheet, and transform it into a 
pie chart, then to a bar chart, then to a line graph— 
instantly. 

If all this sounds like an overture you can’t 
refuse, contact your IBM marketing representative or 
IBM Authorized Dealer and ask 
about IBM Interleaf today. To find 
the dealer nearest you, call 
1 800 IBM-7257, ext. 146. 
And get ready for 
the applause. 
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the best built, 
est backed 


and 386 
systems. 


Period. 


AS anational PC repair and maintenance organization, we've repaired 
every major brand of computer — systems like IBM; Compaq’ and NEC’ 
Now, after years of fixing their best, we've built ours better. 





CSR 286/14 SL CSR 286/14 


© 80286 Inte] based microprocessor 
running al 14 MHz. 

«] MB RAM expandable to 16 MB 
{8 MB on the system board).® 

* Socket for math coprocessor, 


*SL model features a slimline case 


...and we back them up with the industry’s 
st 2 year warranty, 


There's one exclusive feature of every CSR PC that you should know CSR 286/20SL ce ee a) 
about: CSR’s commitment to customer service. Other PC manufacturers running 20 MHz ’ 


* 1 MB RAM expandable to 16 MB 

(8 MB on the system board) * 

. mode wane memory architecture 
« Sockel for math coprocessor, 

NOTE: *Up to 8 MB in SL case 


don’t even come close to matching the support you get with aCSR 
system - the industry's best 2 year warranty. 


For the first year you'll receive complete on-site service on all parts and labor. 


During the second year we'll repair or replace any parts that fail. Calling our © CSR 386/20 
toll-free support hotline connects you to a highly trained Customer Engineer Bin pe ee 
(CE). Your CE will resolve your problem over the phone or dispatch a Service ee AN 16 MB on 


Engineer to your site within 24 hours of your call— guaranteed. + Page mode interfeave memory archltceture 


© Socket for math coprocessar 
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Also available in stim line model 


* Page mode interleave memory archuiccture. 
1 perallel, | senal port and | mouse 

© Real ume clock with battery backup 

« High-speed 16 bit VGA. 

«Track buffer hard disk dave controfler 


1 paralicl, | serial pon and | mouse pon. 

© 3 speed selectahle § MHz. 16 MHz or 
20 MHz speed. 

+ Real ume clock with battery backup. 

© High-speed 16 bit VGA. 

« Track buffer hard disk dnve controller. 


+1 parallel, | serial port and 1 mouse port, 
© 200 watt power supply 

© Real ume clock with battery backup. 
* High-speed 16 bs VGA 

« Track buffer hard disk dnve controller, 





CSR 386/25¢ 
© Intel 80386 microprocessor running al 
25 MHz 
+1 MB RAM expandable to 16 MB on 
the systein board 
* Advanced Ausick Cache memory 
controller with 32K of high eel static 
RAM Cache 
All models come standard with tactile keyboard and: 


High performance without a high price. 


CSR delivers high performance in every machine we make. Like our 
286/20: Using an Intel’-based 80286 chip running at a blazing 20 MHz, 
the 286/20 actually outperforms most 386 based PCs. 


More proof: Every CSR PC is fully MS-DOS? and OS/2° compatible. 
Standard equipment on each system includes a high-speed VGA controller, 
a 101 key tactile response keyboard and a totally IBM-compatible disk 
controller featuring the latest in track-buffer technology — boosting drive 
performance by an amazing 30% to 50%! And, all CSR PCs offer either 

a 3.5" or 5.25" drive as standard equipment. Take a look at the specification 
chart. We're sure you'll agree that no one tops our PC's features. 


dl 


© High-speed 16 bt VGA 

* Page mode intericave memory architecture. 

* Socket for math coprocessor 

«1 parallel, | senal pont and } mouse port. 

© 200 wall power supply. 

* Real ume clock with batiery backup 

«Track buffer hard dish dnve controller 
‘vour choi ¢ of either 36° or $25" divk dave: 


Call us at: 


800-366-1277 


We accept MasterCard, VISA and certified checks 





Built for your needs and your budget. === == 
Whether you require a stand-alone system or an advanced LAN installation, = SS = SS CS 
want to purchase outright or take advantage of our comprehensive leasing i 








and credit card programs, CSR has the systems and expertise to provide all 
of your computing needs. Tell us the details. Then tell us your budget. 
We'll build you a system that's compatible with both. 


et coe or product names mentioned are trademarks of registered trademarks of their respective 
and OS/2 are registered trademarks of Microwft Corporation 
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We build ours better. 


by 
Douglas Cobb 
and Steven Cobb 


UNDERLINING LABELS 

Like other users of Lotus 1-2-3, | like to un- 
derline many of the labels in my work- 
sheets. To do this, l used to type a series of 
hyphens into the cell thatis below the label | 
wanted to underline. Now | just use the 
macro that is shown in Figure 1, which 
automates this process. 

In order to use this 1-2-3 macro, position 
the cell pointer on the cell that you want to 
underline and press Alt-U. This copies the 
entry into the cell immediately below it and 
moves the cell pointer there. The next 
statement puts the copy of the label onto 
the Edit line and deletes all but the label 
prefix. For example, if the cell pointer had 
been on cell Z11, which contained the labe! 
"4st Quarter, 7-2-3 would have pressed the 
backspace key 11 times, thereby leaving 
only the label prefix " on the Edit line. 

At this point, 1-2-3 executes the (For} 
statement in cell B3. Because the cell 
named CHAR (B6) contains the label '-, 
1-2-3 now types one hyphen for each char- 
acter In the label. Since the macro hasn't 
tocked the modified label back into the cur- 
rent cell, the @CELLPOINTER function 
returns the length of the label that 
1-2-3 copied into that cell originally. These 
hyphens will appear to the right of the label 
prefix on the Edit line. 

As soon as 1-2-3 has made one pass 
through the loop for each of the characters 
in the label, it presses the Enter key. This 
replaces the label in the current cell (the cell 
below the one that contains the label you 
want to underline) with the new label—one 
that consists of as many hyphens as there 


1-2-3 MACRO 


5B c D 
fc” {Down)~ {Down) 


Spreadsheet 
Clinic 


@ UNDERLINING LABELS: 
Here's a handy macro 
that enables you to 
underline 1-2-3 labels 
quickly and easly. 


® LUCID 3-D PRINTING: 
An easy technique 
that lets you embed 
printer codes in 
Lucld 3-D spreadsheets. 


L Kove) Keli) (cl > (ok 
WORKSHEETS: 
Assigning colors to 
different values makes a 
worksheet easier to 
read—but be aware that 
it could significantly 
alter your results. 


m COUNTING WEEKDAYS: 
Calculate the number of 
weekdays in a given 
period using either Lotus 
1-2-3, Microsoft Excel, 
or Quattro. 





are characters in the cell above it. Since this 
label retains the same prefix as the original 
label, each of the hyphens will be aligned 
undemeath one of the characters in the 


original label. 
Michael D. Thyfault 
LaGrange, Illinois 


COMPLETE LISTING 


E iy G 


(Edit) {BS @LENGTH(@CELLPOINTER("contente"))) 


(For COUNT, 1, QLENGTH( @CELLPOINTER( “contente")),1,CHAR) 





Figure 1: This macro automatically figures out the right number of underscores to use and then 


underlines the labels in a worksheet. 


line labels. As an alternative to this 
macro, however, you can use a 
formula in the form 


i | | : This macro makes it easy to under- 


@IF(QCELL(“*prefix",cell)="’*, 
G@REPEAT( "=", @LENGTH(cel1)), 
@IF(@CELL(“prefix",cell)=""*, 
GREPEAT(*", @INT( (@CELL( “width*,cell)- 
@LENGTH(cell))/2))& 

@REPEAT(*-", @LENGTH(cell)), 

@REPEAT(* *,@CELL(*width",cell)- 
@LENGTH(cel1)~1)& 

@REPEAT(“~", @LENGTH(ce1l)))) 


to underline labels. To do this, simply en- 
ter this formula into the cell below the one 
that you want to underline, substituting the 
address of the label-containing cell for the 
word cell in the formula. When J-2-3 re- 
calculates this formula, it will return a 
string that consists of one hyphen for each 
of the characters in the label, plus enough 
leading space characters so that each hy- 
phen appears precisely undemeath one of 
the characters in the label. Each time you 
recalculate the worksheet, /-2-3 will up- 
date the result of this formula, adjusting it 
for changes in column width, label align- 
ment, and so forth. 


LUCID 3-D PRINTING 

Here's a technique that makes it easy to 
embed printer codes In spreadsheets done 
in Lucid 3-D. First, create a label file (using 
Lucid's NotePad) containing the printer 
codes you use most. Each line of the file 
should contain a description of the attribute 
followed by the code that invokes that attri- 
bute. For example, 


Bold On {(27}(69} 
Bold Off (27}{7@} 
Italic On {27}(52} 
Italie off (27)(53} 


Be sure to give the file an .LBL extension 
when you save it. 

Once you have created this file, you can 
copy codes from itinto acell of a worksheet. 
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Spreadsheet Clinic 


First press F2, F6, and then F6 again to re- 
veal the names of all the .LBL files in the 
current directory. Highlight the nama of the 
flla that contains tha printer codes and 
press Enter. The fite will be displayed. Then 
move the highlight to the line that contains 
the code you want to ambed and press En- 
ter. The line that contains the printer code 
will ba placad on tha Edit line of your 
spreadsheet. Use tha F8 key and the Right 
and Left Arrow keys to select the code. 
Press Det to cut it to tha clipboard and Esc 
to clear the entry from tha edit line. Finally, 
move tha cell pointer to the cell into which 
you want to antar the coda, prass Ins, 
choose Taxt, and press Enter. Lucid will 
copy the coda from the clipboard into tha 
current cell. 

Since Lucid raplaces some ASCII 
codes with tha charactars they represant, 
the code that it entars into the cell may not 
look tha same as it does in the file. Howev- 
ar, it will invoke the appropriata attributa. 

Robert Folley 

Stowe, Vermont 


You can use this same technique to 

create setup strings for the entire 

worksheet. To do this, follow the 
steps outlined above until you have used 
the Del key to cut the code to the clipboard 
and pressed Esc toclear the Edit line. Then 
issue the /Print Options Setup codes com- 
mand, press the Ins key, and choose Yes. 


COLORING EXCEL WORKSHEETS 
Using Excel's custom formats, you can dis- 
play different types of antries in various col- 
ors. The custom formats allow up to four 
sections, which control the display of posi- 
tive and negative values, 0, and text. 

To assign a color, insert the nama of tha 
color (red, green, blue, yellow, magenta, 
cyan, black, or whita) In the section of the 
format that controls tha display of that type 
of entry. Be sura to enclose the name of the 
color In square brackets and separate aach 
section from the next with semicolons. 

For example, the format 


(Red J; (Blue); [Yellow};[Green] 
commands Excel to display positive values 


in red, negativa values in blue, 0 in yaliow, 
and taxt in green. The format 


(Cyen }#,##0; [Magenta]-#, #42 
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instructs Exce/ to display positive values in 
cyan with comma separators and to display 
negative values in magenta with comma 
separators and a laading minus sign. 

Excel allows you to control tha display of 
only tha four types of entries mentioned 
above, but you can assign colors based on 
almost any criteria. You can even transform 
antries so that they fit into one of the four 
color-controllabla categories, then creata a 
custom format that assigns this category 
tha color you want. 

Suppose that cell G12 contains tha for- 
mula =C12+E12 and that cells C12 and 
E12 always contain positiva values. You'd 
lika any resuit less than or equal to 500 to 
be displayed in blue, and results graater 
than 500 but less than or equal to 750 to be 
displayed in red; and if they're greater than 
750, displayed in green. You also want ail 
results shown with comma separators and 
rounded to the nearest integer. 

To do this, replace the formula in cell 
G12 with the formula 


SIF (C12+E12<¢=500,C12+E12, 
IF(C12+E12<=750, -1*(C12+E12}, 
PIXED(C12+E12,0))) 


and assign the format 
[Blue }#, ##2;(Redj#, ##0;; (Green) 


to this cell. Now, if tha sum of the values in 
cells C12 and E12 is less than or equal to 
500, tha function raturns that sum and, 
since itis a positive value, Exce/ displays it 
in blue, with comma separators and round- 
ed to the nearest integer. 

If the sum of the values is greater than 
500 but less then or equal to 750, Exce/ 





multiplies it by -1. Since the function will 
now retum a negative value, the second 
portion of the format controls its display. 
[Red]#,##0 instructs Exce/ to display the 
results in red and round the value to the 
Naarest Integer, with comma separators, 
but without a laading minus sign. Conse- 
quently, ifthe sum of the values in cells C12 
and E12 is 567.89, Exce! will display it as 
568, In red characters. 

If the sum of tha values is greatar than 
750, the function FIXED(C12+E12,0) will 
retum tha taxt form of the sum, rounded to 
the nearest integer, with comma separa- 
tors. Since tha resuit is a text valua, the 
fourth part of tha format determines that it’s 
displayed In green (as shown in Figure 2). 

Cam Larson 

Culver City, California 


PE This technique is useful in a vari- 
ety of situations. However, the 
Rea second part of the previous exam- 
ple also shows that it is potentially hazard- 
ous since the format falsely represents the 
function. If the sum of the values in cells 
C12 and E12 is greater than 500 but less 
than 750, the function will return the nega- 
tive form of that sum. However, the for- 
mat obscures the minus sign. Therefore, it 
looks as if the function returns a positive 
value rather than a negative one. Similar- 
ly, if the sum is greater than 750, Excel 
will return a text value rather than a numer- 
ic value. 

In addition, formulas that reference 
these functions won't retum the results you 
would expect. For example, if the sum of 
the values in cells C12 and E12 is 567.89, 
the formula =G12+ 1 would return the va- 
lue -566.89, not 569. Although Excel dis- 


Figure 2: Exce/ 
lets you assign up 
to four colors to 
different types of 
values. This makes 
it easier to quickly 
interpret formula 
results displayed 
on the screen, 


Spreadsheet Clinic 


plays the value 568 in cell G12, the formu- 
la uses the value -567.89, which is the 
actual result of the function in this cell. 
Similarly, if the sum of the values in cells 


You can display 


different types of 


entries in various 


colors in Excel. 


C12 and E12 is 890.12, the formula 
=SUM(GI2,1) would returm the value 1, 
not the value 891. Although Excel displays 
the value 890 in cell G12, the formula uses 
the actual result of the function—the text 
value 890—which, in the context of a 
SUM( function, has the value 0. 


COUNTING WEEKDAYS 

| sometimes need to calculate the number 
of weekdays in a given period. To do this, | 
use a formula in the form 


@INT( (end-atart+1)/7)*5 
+@mMoD(end-atart+1,7) 
-@IF(@MOD{atart, 7)=1, 
@IF(@MOO(end-start+1,7)>=1,1,0), 
@iF(@MOD(atart,7)=d, 
@IF(@MOD(snd-start+1,7)=1,1, 

@IF( @MOD(end-start+1,7)>1,2,9)), 
@IF( @MOD(atart, 7)+@MOD(and-atart+1, 
7)=8,1,@IF( @MOD( start, 7) 

+@MoD( end-atart+1,7)>8,2,0)))) 


where start is a reference to a cell that 
contains the seria! date value of the first day 
in the period, and end is a reference to a 
Cell that contains the serial date value of the 
final day In the period. 

There are three functional parts to this 
weekday-counting formula. The first, 
@INT( (end-start+1)/7)*5, counts 
the number of weekdays in complete 7-day 
increments within a period, beginning with 
the starting date and including the ending 
date. The second part, + @MOD( end- 
start+1,7), counts the remaining days 
(both weekdays and weekend days) in a 
period. The remaining formula calculates 
the number of weekend days included in 





the result retumed by the second portion of 
the formula, then subtracts that number 
from the sum of the previous two parts. 
For example, suppose you want to cal- 
culate the number of weekdays between 
and including July 1, 1989 and July 31, 
1989. You would simply enter the function 
@DATE(89,7,1) into cell B1, the func- 
tion @DATE (89 ,'7,31) Into cell B2, and 


@INT( (B2-B14+1)/7)*5 
+@MOD(B2-B1+1,7) 
~@IF(@mMOD(B1,7)=1, 
@IF(@MOD(B2-B1+1,7)>=1,1,0), 
@IF( @MOD(B1,7)=2, 
@1F(@MoD(B2-B14+1,7)=1,1, 

@IF (@M00(B2-B1+1,7)>1,2,8)), 
@IP(@MOD(B1,7)+@MOD(B2-B1+1, 
7)=8,1,@IF(@M00(B1,7) 
+@MOD(B2-B1+1,7)>8,2,8)))) 


into another cell of the worksheet. Since the 
period described by these two dates spans 
4weeks, the first part of this function retums 
the value 20. The second retums the value 
3—the number of days in excess of the 
complete weeks. Since 2 of the 3 extra 
days are weekend days (Saturday, July 29, 
and Sunday, July 30), the third part of this 
formula retums the value 2. Consequently, 
the formula as a whole retums the value 
20+3-2=21—the correct number of week- 
days between and including these 2 days. 

Grand Britt 

Portland, Oregon 


PE This weekday-counting formula 
2 1} works quite well in the Quattro 
RIEME program as well as Lotus 1-2-3. 
And you can also use the function 


sINT( (end-atart+1)/7)*5 
+MOD(end-atart+1,7) 

«IF (WEERDAY(atart) =1, IF (MOD(end= 
atart+1,7)>=1, 1,0), IF (WEERDAY(atart) 
+MOD(and-start+1,7)=@,1,IF (WEEKDAY 
(start )+MOD(end-start+1,7)>8,2,0))) 


instead, if you use Excel. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘‘By Modem”’ sidebar in 
the Utilities column). a 
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3-DIMENSIONAL 
COMPARATIVE 
ANALYSIS, 
REALLY! 


ANALYST. 


ONE 


True 
Analysis 
of multiple, 
historical 
data groups. 


Unmatched Ease of Use 
Bar, Pie, Line Chart Formats 
User-Definabie Graph Library 


3 Fuiiy User-Definabie 
Report Generators 


Mouse or Keyboard Driven 
Muiti-Levei Security 
On-Line Word Processing 
On-Line Heip Faciiity 


INTRODUCTORY PRICE: $199. 
Normally $389, retail 


SPECIFICATIONS: 

Requires PC/MS-DOS version 3.0 or 
higher with 512K of useable memory 
and a minimum of 1 MB of disk storage. 
For use with IBM PC, PC XT, PC AT, 
Personal System/2, and compatibles. 


TO ORDER CALL: 


214-407-1006 


™ 
MICRO 
TECHNOLOGIES 
ING. 
Dallas, Texas 75287 


ANALYST 2 Is 2 trademark of Micro T ine UBM bs 
registered trademark and Personal System/2 is 2 trademark of 
International Business Machines, 
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Wr BAA BA EASA DO d pd d . er. — 
F KEYS ON THE LEFT... CONVENIENCE CLUSTER ... 
Th k rd sked to fel 4 | 12 easy to reach programmable Large Backspace Key. hard to 
e e' you a uS esign: F Keys where they belong and miss L shaped Enter Key Back 
where your fingers expect to find | slash next to Shift Unshifted 
them instinctively Asterisk Key—a wonderful additio 






Th. 





ssands of you asked us to make a keyboard 
designed the way you want, not what IBM and all their 
keyboard clones force on you. 








Now ... discover OmniKey/PL' “| Alps Sie note r= cme rus 

ey Switches weighs 5. ee 
As are all our keyboards, Northgate's engineers designed made to stay put on 
this gem from the ground up. It's not a PacRim economy BE Dip Switch your desk 
job anyone can buy. IT'S EXCLUSIVELY NORTHGATE. compatible with r Cable plugs into 

IBM PC ° 

One look, one touch tells you this is the best in keyboard psd Bhi so 
design, in quality, in all its many features. You can type Zenith, Compaq, fl Low Profile Elegant 
faster, confident all the keys are where you want them. Dell, Tandy, ATET ~~ Styling! 
Now! Two separate keypads. Cursor arrows in logical, Introductory Limited Time Price 


comfortable array—gone is the ill-conceived “inverted T.’ 


And the backslash key is placed "just right.’ See detail 
panels. 
Will you prefer OmniKey/PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. a ad 


If not, return for full product cost refund. 
3 " For Dealer and Distributor Program Pricing. Phone Keyboard 
Quantities may be limited so call or send your order today. Dept. at 612-553-0734. 


NUMERIC KEYPAD... 
‘With alt the math oper. 
Jace around the numb: 
i} DEL and ENTER Keys Has 
lighted indicators above pad 


With arrows in familia 
pattern No need 


nuit Ki 
Andwe nuked the inverted T 


Phone Toll Free 


- 4 


HOURS: Mon-Fri 7am-8pm, Sat. 8am-4pm Central 
Canada: 800-338-8383 


Northgate Computer Systems, linc. 
iarraacnal stad’ 


PO Box 41000 Plymouth 4 


Teese) ayia 
virtually every 
IBM type 
eoevicomin 
the world! 


oie) ater) 
return for 


unquestioned 
full refund. 


® Three-year 
Wareceyavehiaceyar-)| 
warranty, any 
cause, we will 
repair or replace. 


For those who prefer 
Northgate’s 
Omnikey/!02. an up 
dated version now 
joins our line Same 
trial offer, same 3-year 
warranty 


eee eee ewe ew ee Me ee ew ee eo ee ew ew eee ee = 
1 Yes. Ship my OmniKey orderis) NORTHGATE COMPUTER SYSTEMS, INC. 

lt understand | may use It for PO Box 41000. Plymouth Minnesota 55441) 
! 10 days and If | wish. may return Na: 

it for full product cost refund 
1 lL agree to pay for freight 
Q both ways. 
(Northgate will accept COD 
1 and purchase orders from 
r credit-worthy buyers for quan- 
H tities totalling $500 00 or es Shippaap [TST 
I greater. i 
t 


553-1695. 
1 SHIPPING. Allow 5 days for TOTAL OF ORDER 
1 order processing before ship ‘ou y whch cat a 

ment. Thereafter shipments Compatibiiny Netes. 

can be 

@ UPS Ground add $7 00 ea 

allow 2-3 weeks for d 
@ Ovemight Air add $ 
@ Second Day Air add $1 


FAX orders to 642 





The one accounting decision 
that’s easy on you _ 
as well as your wallet. Peachtfee 


C OMELET I 


The Business Accounting System 





4 ee ee ee ee ee 
Os eee er Yemen forge ae Nel cron oes gr. 
*S Over 350,000 satisfied users have already discovered that $199 gives 
See enn ee Bites ohne ol ge nuncio 
ing needs: Sexal inter. Accounts Payable, Accounts Receivable, 
Invoicing, Purchase Order, Job Cost and Fixed Assets. 

Peachtree Complete II's modular format lets you install the functions 
that your company needs now, then add to the system as your business expands. 
Set up multiple departments, even multiple companies — there's virtually no 

limit to your business growth with Peachtree, 


are eee We give you everything you need to start using your 
tree Complete Il accounting system right away. Your package 
includes a Quick-Start Guide, DOS hee cape plus an 
eight-volume reference library. Each module has on-line tutorials to 
make learning simple. And of course Context-Sensitive HELP is 
on-line at all times. Best of all, Peachtree provides all these 
materials at no extra cost! 


Simple to Use. Peachtree Complete III includes system- 
wide features, such as scrolling reference tables, pop-up 
windows and short-cut keys, to help you work quickly 
and efficiently. 

Because the nine modules work together, 
you can accomplish several accounting 
tasks with only one Peachtree Complete 
entry. For example, when you enter an You'll have safe, simple access to all the vital information stored 
invoice, your Inventory, Accounts Receivable " in your accounting files. Print custom reports, graphs, histograms — 
and General Ledger are automatically updated. This and do it directly from your an ae Goto 
most recent version also lets you add customers, vendors, GL accounts and Double Bonus Bundle includes both Peachtree Complete II and PDQ 
other items on the fly. Plus we've built in automatic back-up of important data each normally $199 — for one low price of $298. That's a savings of $100! 























eo ee ee The Peachtree Advantage. Since 1978, Peachtree Software has 
Ideal for Small Businesses. A recent survey conducted by the delivered quality accounting We stand behind our products with 
‘American Institute of CPAs showed that technical support directly from Peachtree ($1 per minute, $20 minimum on 


accountants recommend Peachtree to their your credit card) or through 
small business clients more often than any our nation-wide network of 


other accounting program. We've included support centers. We also offer 
over 450 pre-defined reports to keep your ae rucullinal 30-DeyiManer Special Upgrade Pricing 





business running smoothly, induding Back Guarantee when you buy Peachtree Complete I & 
eee gaini at eral : aie ioe pe eee 
any reason you are not 
calculations. Reports can be printed to wih Uiegeecl , just return Lmhed Tune Offer. 
oe ae , of to one of up to Sour printers the package to us within 30 
attached to your computer. Or save your days for a prompt refund. 
~~ to a and print when it's A $25 re-stocking fee is pred “kl ee rece 
jent for "$ easy on you 
you. Our range as well as your wallet. Peachtree Complete III 
printing feature Call To Order at $199 or the Double Bonus Bundle for only $298. 
thetoodeyes «OY for adealer near you. =“! oe ée 
t, savin k 
mines” 1-800-247-3224 Dares neers 
paperwork. ee haa eee ee a ee ey 
Save $100 With Our Double Bonus han 
Bundle! Expand the power of your Peachtree ig eer me =e 3 fer oh SUK of mer ad Shen dat Foret he 
protector! et paar sae d. ome parr 1505 Pavilion Place, Dept. PCM Sr acca optionally avaiable IBM 4 repisered aderart 
Norcross, GA 30093 and Pervonal Sysecm/? isa eradiemark of Itternarional Business 
rts, PDQ Ill lets you make the Machines Corp. Not copy provected. 


most of your accounting data including export to Lotus 
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MAXIMIZING MEMORY 

Recently, a friend of mine was working with 
a very large file when he began to get wam- 
ings that he was running out of memory. He 
needed to make his file larger still, so he 
asked me what he could do to get more 
memory. After determining what he actual- 
ly needed, | advised him to delete some of 
his TSRs temporarily to gain a few more 
kilobytes. 

The blank look that followed prompted 
me to look at his system. Pointing to a large 
block of commands in his AUTOEXEC 
.BAT, | asked, “What are these?" Sheep- 
ishly he replied, “Oh, those are just a few lit- 
tle fixes that I've collected." The “few” were 
actually 17. | had never seen that many 
TSRs live with each other before. “But 
they're only a couple of bytes each!" he 
said. A directory check confirmed that the 
files contained only between 20 and 350 
bytes each. 

“I've totalled them up and they use only 
a kilobyte or two," he said. Running the 
OOS MEM command and totaling the re- 
sult produced a startling revelation and 
confirmed my guess: they really occupied 
almost 20K of memory. 

It took a little while for me to explain to 
him that for each “little fix” of his, DOS actu- 
ally allocated a good bit more memory than 
he had thought. Each program had its own 
256-byte Program Segment Prefix (PSP), a 
part of any active program. Each also had 
its own copy of the environment that ran 60 
or more bytes in length. This was because 
of the simplicity of the programs he was us- 
ing, since most just latched onto one or 
more interrupt vectors and then terminated 
without releasing the environment space 
back to DOS. The little program that “used 
only 20 bytes“ actually used over 300! Not 
much memory by itself, but it quickly added 
up. And, inevitably, unusable small holes 
had also developed in the map of his sys- 
tem’s memory. 

Ruthless weeding of unnecessary pro- 
grams freed up almost 17K. Temporarily 
removing some of the larger commercial 
programs gave him much more. 


@ MAXIMIZING MEMORY: 
Those tiny TSRs take 
more RAM than you think. 


= LOG YOUR COMPUTER 
USE: Keep track of the 
time you spend with 
various applications. 


@ SCHEDULING 
AUTOMATIC BACKUPS: 
Don’t want to back up 
every day? How about 
every five days Instead? 


S MERGING PROGRAMS 
AND DOCUMENTATION: 
Two ways to add notes to 
seldom-used utilities. 





His CONFIG.SYS file was also a mess. 
He had used a “more is better” philosophy 
and had nearly maxed out almost every 
DOS command. A little paring on the size of 
his BUFFERS, FCBS, FILES, STACKS, 
and LASTDRIVE commands freed still 
more memory. 

Mark Treadwell 

LaVale, Maryland 


: 1} £3 Every TSR gets a complete copy 
} 2 © 3 of your environment. Some of 

them retum the space allocated for 
the environment to DOS, but quite a few 
do not. If you’ve expanded your master 
environment with a SHELL= statement in 
CONFIG.SYS, and if you’ve filled it with 
a long PATH, a fancy PROMPT, and 
scads of variables, you could be losing 
hundreds of bytes with every TSR you 
load. 

There is a simple solution that will save 
you most of those bytes. Load all your 
TSRs before you set a PATH, PROMPT, 
or any other variables. That way they'll get 
a minimal environment, containing only 
the COMSPEC variable, set by DOS itself 


to contain the full path of COMMAND 
.COM. If you really want to be frugal, you 
can experiment with clearing the COM- 
SPEC variable and restoring it after you 
load your TSRs. 


LOG YOUR COMPUTER USE 

Scott Evans's suggestion for automatically 
logging each time your computer is booted 
(User-to-User, February 28, 1989) prompt- 
ed me to send a batch file | use to record the 
time | spend working with QuickBASIC. 
The method that | use, however, is some- 
what different because it doesn't require 
Changing the system prompt or invoking a 
secondary command processor. Instead it 
makes use of DOS's DIR command and 
FIND filter. 

QB.BAT (Figure 1) keeps a record of 
each time | start or end a session in Quick- 
BASIC in a file called QB.LOG. (It assumes 
that QB.LOG is in subdirectory CAREC- 
ORDS and the QuickBASIC program file, 
QB.EXE, is in subdirectory CA\QB45.) 

The third line in QB.BAT creates a tem- 
porary zero-length file called START.QB. 
The fourth line appends the directory listing 
of START.QB to QB.LOG after passing it 
through the FIND filter to strip off unwanted 
information such as the “drive volume la- 
bel,” “number of files,” and “bytes free" 
statements generated by DIR. If QB.LOG 
doesn't exist, line four will create it. 

Line five then erases START.QB and 
the next two lines put you into the applica- 
tion program, QuickBASIC. 

When you exit from the application, the 
process is repeated except that this time 
the temporary zero-length file is called 
END.QB. After you run QB.BAT a couple of 
times, QB.LOG will look something like the 
following: 


START QB B 2-12-89 3:85p 
END QB @ 2-12-89 4:57p 
START QB @ 2-14-99 8:44a 
END QB 8 2-14-99 12:21p 


You can create an automatic logging 
system for almost any application program 
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by replacing the letters QB in this example 
with a two- or three-character mnemonic 
representing the specific application whose 
use you want to track. You can even have 
several batch files for different applications, 
each appended to one common LOG file. 
The listing will identify the application with 
your two- or three-character mnemonic and 
will indicate the start and end times of each 
period of use. 

Dick Juhrden 

Wilmington, Delaware 


eS HO OFF / 


oN START. QB > " START.OB 


DIR C:\START.O8 ,| FIND "START® > €s\neconns\oe, Pe 


DEL START.QB - 


eD\ - 
. TYPE END.Q8 > END.OB 


H ave {id To claim a tax write-off on acom- 
: 3 F3 puter that's used for both business 
iat and personal work, you need a 
contemporancous log of its use. LOG 
-BAT in Figure 2 is a slightly expanded 
version of the logging batch file above, 
one that you could modify to log all your 
use of the computer. In this example, there 
are four two-letter codes for programs, two 
for business and two for fun. LOG.BAT 
records start and end times for each of 
these programs. To insert a real applica- 
tion in place of the dummy ECHO state- 
ments, just enter the program name. 

If the program can take command line 
parameters, add them after the program 


COMPLETE LISTING 


teas AE 
4 


DIR. Cs\END.OB,, 1 Bane: “END™ >> nS ital ed 


ex END.QB- 





Figure 1: This batch file logs the time spent working in QuickBASIC. You can easily adapt it to keep 
track of the time you spend working with other applications. 


LOG.BAT 
Pee ee 
SET TYPE= 

JTF #¢i"=="* GOTO Syntax 


FOR itv IN (WP SS Wp as) DO IF tl==ttv SET TYPE=BIZ. 
FOR itv IN (DD FS dd fs) DO IF tl==ttv SET TYPE=PUN 


IP “trypetsse"* GoTo Syntax 
REM > START _€1.¢TYPEt 


COMPLETE LISTING 


MAGNET 


DIR START ti.tTYPEt | FIND "START_* >> €1\RECORDS.LOG 


‘DEL START_| TOL. STYPES 
aaa. 


‘ ecko Your WordProcessor here 


ssc. Fs. 

“ECHO Your Spreedsheet here 
PAUSE ~ 

GOTO endlog 


2DD 
ECHO Your Dungeons’ “nm Dregona here 


ECHO your Flight simuletor here 
* PAUSE 
' 3Brdlog” § 
REM > END_ 82.4 
DIR END. a. inves * PIND "END__' 
DEL END___€1,8TYPEt 
>> €:\RECORDS.LOG 


j rSyntax 


" >> €1:\RECORDS.LOG 


ECHO Syntax: “LOG NM", where NN is one of WP, SS, DD, FS 


ECHO 
ECHO — 
BCHO- 
ECHO. 
End’ 


WP=Word Proceaaing 
SS=Spreadaheet 
DD=hungeons ‘n Dregona 
PSs=Plight Simuletor 





Figure 2: You can use this batch file as a model for a system that logs ai/ of your computer usage. 
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name: WP %2 %3 %4, for example. Re- 
member to start with %2, since %1 is the 

gram code. Then the command LOG 
WP BUSINESS.DOC would load the file 
BUSINESS.DOC into your word proces- 
sor and automatically log the time you 
spent working onit. 

This method does keep the disk spin- 
ning, what with creating the zero-length 
file, calling for a directory, filtering 
through FIND, writing to the log, and de- 
leting the file. You'll notice a certain hesi- 
tation when you start your programs. If 
you have a RAMdisk, create both the 
START and END files on it—that will 


speed things up. 


SCHEDULING AUTOMATIC 
BACKUPS 

If you're like me, either you don’t use your 
computer every day, or you simply don't 
want to go through a backup of your data 
files each time you use your system. Here 
is a simple way to have your AUTOEXEC 
.BAT back up your data files every fifth time 
you start your computer. 

The batch lines in Figure 3 check for the 
existence of five zero-length files. Depend- 
ing on which files exist, the routine either re- 
names the existing files or backs up the 
system's data directory. 

In this exampie, the routine changes to 
the DOS directory (of course, you could use 
any subdirectory) and checks which 
COUNT files exist: COUNTS, COUNT4, 
COUNT3, COUNT2, or COUNT1. These 
are just marker files, and since they have 
Zero length, maintaining them in a subdir- 
ectory sacrifices no disk space. 

If any marker file except COUNTS ex- 
ists, the routine increments the count by re- 
naming the files, then returns control to AU- 
TOEXEC.BAT. If COUNTS exists, the 
routine backs up the files in the DATA direc- 
tory and resets the count by renaming the 
marker file. 

To use this routine, first add the lines 
from Figure 3 to your AUTOEXEC.BAT us- 
ing a text editor. Then create a zero-length 
marker file called COUNT1. You can do this 
by entering REM > COUNT1 at the DOS 
prompt. When finished, the routine will back 
up your system every five times you boot it. 

If you want the routine to back up your 
system less often, modify the routine to 
check for a higher marker file. For instance, 
if you want the routine to back up after eight 
boots, change it to back up when COUNTS 
exists, and add IF EXIST lines for 
COUNTS, COUNTE, and COUNT7. Note 
that you must always check from high to 








intel’ 


User-to-User 


@ECHO OFF 


BACKUPX.BAT COMPLETE LISTING 
¢D\pos 


op 
IF EXIST COUNTS GOTO BACKUP 


IF EXIST COUNT4 RENAME COUNT4 COUNTS 
IF EXIST COUNT? RENAME COUNT3 COUNT4 
IF EXIST COUNT2 RENAME COUNT2 COUNT3 
IF EXIST COUNT1 RENAME COUNT1 CoUNT2 
GOTO DONE 

3: BACKUP 

cLs 

ECHO ** PUT BACKUP DISK IN DRIVE 8: ¢¢ 
PAUSE 

BACKUP C:\DATA\*.* B:\ 

RENAME COUNTS COUNT1 


ep\ 
:DONE 





Figure 3: Add these lines to your AUTOEXEC. 
.BAT file, and you'll automatically back up your 
data every fifth time you tum on the computer. 


low, otherwise one line will create the file 
the next line is looking for. 

Charles J. Williams, Jr. 

Virginia Beach, Virginia 
i ¢ + & In this column, we've given you 
: } batch files that activate just once a 

day, or on a particular day of the 

week, or at a particular time. All of these 
files assume you use your computer every 
day. If a particular system gets only occa- 
sional use, you need a different sort of 
batch file. A zero-length file is just the 
thing for tracking, since it uses no disk 
space besides its 32-byte directory entry. 

To suspend your ‘‘every so often’” ac- 
tion temporarily, just delete the COUNT 
file. When you want to start it again, give 
the command REM > COUNTTI to re- 
create the file. 


MERGING PROGRAMS AND 
DOCUMENTATION 

PC Magazine's OR.COM (Programming/ 
Utilities, August 1987) is one of my most- 
used utilities because it allows viewing of all 
file types. It's interesting to look at the guts 
of programs and DOS commands. | almost 
always discover something | didn't know 
about these programs by seeing all their dif- 
ferent messages at once. 

I've accumulated a large number of pro- 
grams, but since | use them only occasion- 
ally, it is difficult to remember their exact 
Syntax, parameters, and switches. Many of 
the programs have instructions embedded 
within, and | use DR to review them, but 
others require a tedious search through the 
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manual. | came up with an easy way to add 
my own notes and comments to any .COM 
or .EXE file without affecting how it runs. 
Weeks or months later | can view these 
notes with DR.COM to jog my memory. 

Let's say you want to add some instruc- 
tions to the program ASSIGN.COM. The 
easiest way is to use a batch file such as 
NOTES.BAT (Figure 4) to insert the com- 
ments automatically. Note that each line is 
successively appended to ASSIGN.COM 
using ECHO and the redirection command 
>>. 

You can't use angle brackets (<>) with- 
in your comments when using this method. 
Instead use curly brackets ({ }) with the un- 
derstanding that they really mean angle 
brackets. The piping sign ( |) can't be used 
either. 

Of course this method would quickly be- 
come tedious if you wanted to add more 
than just a few lines of text to a program file. 
To insert pages of documentation, you can 
concatenate a program file with a docu- 
mentation file. The documentation file can 
either be one you prepare yourself or one 
that accompanied the program, just as long 


space. Combining the two files of 152 and 
745 bytes yields a single file of 897 bytes, 
using only one cluster instead of two as for 
the original two files. 

l regularly use both methods to add 
notes to.COM and .EXE files, and have en- 
countered no problems running the pro- 
grams later. 

R. Vaillancourt 

Kingston, Ontario 

Canada 


31 £2 For most small utilities, you prob- 
}  F3 ably won't do any harm by ap- 
pending the documentation to the 
program. The program will simply exe- 
cute as usual and end when it reaches its fi- 
nal command. But do be cautious using 
this technique, especially with RAM-resi- 
dent utilities (TSRs). It’s conceivable you 
could end up loading the appended docu- 
mentation into RAM along with your utili- 
ty, thus wasting RAM. Always save an un- 
modified copy somewhere, if only on a 
backup floppy, in case problems arise. 
If you do try this on TSR programs, 
note how much RAM they take before and 


NOTES.BAT COMPLETE LISTING 


ECHO Notes:>>aeeign.com 


ECHO This program redirects read/write regqueete>>aeeign.com 


ECHO from one or more drivee to another drive.>>aesign.com 


ECHO Exampls: aeeign a=c b=c 


{Requests to read/write>>sesign.com 


ECHO to drivee A/B will be redirected to drive C).>>aseign.com 
ECHO To disabls, sntsr sasign without parameter, or reboot.>>sssign.com 





Figure 4: You can use DR.COM or any other program that allows viewing of binary files to look at the 
usage instructions this batch file adds to ASSIGN.COM. 


as it's a pure ASCII file. 

Assume you want to combine two files, 
CURSOR.COM and CURSOR.DOC, 
which respectively contain 152 and 745 
bytes. The syntax to enter at the DOS 
prompt is 


COPY /B CURSOR.COM+CURSOR.DOC 
CURSOR.COM 


The /B means that the files will be treated as 
binary files; if you omit it, you'll trash the 
files. After you issue this command, the 
documentation will be an integral part of 
CURSOR.COM, and you may erase CUR- 
SOR.DOC. Whenever you wantto view the 
documentation, use DR.COM to browse 
through CURSOR.COM. 

There are other advantages to combin- 
ing files, such as reducing disk clutter. In the 
above example, the gain is one cluster. 
Even the smallest file automatically takes 
one cluster (usually 1K, 2K, or 4K) of disk 


after the change. The DOS 4.0 MEM 
/PROGRAM command shows you each 
program’s size, or you can use one of the 
Many memory-mapping utilities such as 
PC Magazine’s PCMAP. If these options 
aren't available, ran CHKDSK before and 
after loading the program and calculate its 
memory use by the difference in the 
‘bytes free’’ figure. If the RAM usage in- 
creases, don’t use the program—replace it 
with the unmodified backup. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY t00t6, or upload them to PC 
MagNet (see the ‘‘By Modem”’ sidebar in 
the Utilities cotumn). i] 
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OTHER CREDIT CARDS? 


Use the Northgate Big 'N' 
credit card and avoid the 
“payment crunch." 


Simply fill out the Big 'N' request, 
and send it in. Prompt approval 
assured 


Once you're approved, simply call 
our TOLL-FREE number and one of 
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help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away. 


Best of all, there will be no 
payments due on your Northgate 
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from the day you take delivery! 
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SEARCH AND DELETE— 

ANEW TWIST 

The Esc Replace command in Microsoft 
Word, Versions 4.0 and 5.0, will let you 
search for specified text and either replace 
it with other text or delete it. The Esc Format 
repLace Style command is similar in that it 
will let you search for a specified style and 
replace it with another style. What is miss- 
ing is an easy way to search for a style and 
delete the text formatted with that style. 
Such a command would be useful when 
you need to create a version of a file with all 
hidden or strikethrough text removed, for 
example, or a version that removes all 
paragraphs formatted as headings. 

The macro in Figure 1 takes advantage 
of the Esc Format sEarch command to add 
this search-and-delete capability to Word. 
The macro prompts for the style to search 
for, gives you the option to confirm each de- 
letion or not, then goes to the beginning of 
the document and starts the search. Note 
that the macro will find only stylesheet- 
based formats, so that it will not work if you 
have formatted the text directly. 

Stephen H. Skiles 

Battie Creek, Michigan 


| t i This search-and-delete macro can 
} indeed be useful. However, keep 
in mind that it is not necessary to 
remove text if you only want to keep that 
text from printing. For example, suppose 


SEARCH-AND-DELETE MACRO 


“SET delety = 


7Style to be deleted.» 


Power 


®@ SEARCH AND 
DELETE—A NEW TWIST: 


A simple macro that 
lets you search for and 
delete text formatted in 
agiven style. 


@ MIXING dBASE FIELDS: 
Combining different 
fields to save disk 
space can be 
counterproductive. 


® ATIP FORMACRO 
PROGRAMMING: 
Surprise! WordPerfect 5.0 
variables accept 
commands. 





you want to avoid printing text that has 
been formatted as strikethrough on your 
stylesheet. You can go to the Gallery and 
change the format of the style to hidden 
text. As long as hidden text is set to No on 
the Print Options menu, anything format- 
ted in that style will not print. 

Also note that although stylesheets un- 
questionably give you more control over 
your format, you can build a similar macro 
to search for and delete text that has been 
formatted directly. To search for character 


COMPLETE LISTING 


SET prompt = ?Confirm deletions Y/N» 

sIF prompt = "n"»«SET prompt = "N*»«endifs 
IF prompt = “y"»sSET prompt = *Y“»«endifs 
<Ctrl PgUp><ctrl Esc>fes«delsty»<Tab>d<Enter> 


«WHILE FOUND» 


«IF prompt = "Y‘s«SET delet = 7Delete Y/Ne 
«IF delet="y"s«SET delet="Y"»«endifs 

sIF delet="¥"»<del>«ELSE»<Right>«ENDIFs 
*ELSE» 
<Del>«ENDIF» 
<Left><Shift F4> 
#ENDWHILEn 





Figure 1: This macro for Microsoft Word, Versions 4.0 and 5.0, searches for text formatted in a given 
style, then deletes the text. Note that it gives you the option of confirming the deletions. 


User 


formats, eliminate the first line of the mac- 
ro in Figure 1; this line asks for the style to 
be deleted. Then change the third line to 


‘<¢tr1 Pgup><ctrl recpeditiba en 
<Enter> ~~. 000 “hn Se 





This calls the Esc Format sEarch Character 
menu, then pauses so you can define the 
character format for which it’s to search. 
You can also search for and delete directly 
formatted paragraph formats by changing 
the third line to 


<ctri Vidette uscntgiiarnge i tar 
“eEnter> : < 


instead. This variation calls the Esc For- 
mat sEarch Paragraph menu, then pauses 
for you to define the paragraph format for 
which it’s to search.—M. David Stone 


MIXING dBASE FIELDS 

keep a large mailing list of residences and 
businesses. To save disk space, I've com- 
bined the fast name and company fieids; if 
the record Is a business, the company 
name goes in the Lname field and the 
Frame field is left empty. 

But this creates a problem with mailing 
labels, because even if the Fname field is 
TRIMmed, there is a space between 
Fname and Lname, and it appears to the 
left of every company label. To correct this, 
| use both of dBASE's TRIM functions in 
the Label Form's first line; for example, 


LIRIM(TRIM(Pname)+° “+Lname) 


Gary M. Ciborowski 
Perry Hall, Maryland 


P | : This is a good solution to a prob- 
1 lem that shouldn’t exist, since it’s 

generally bad practice to mix dif- 
ferent entities (like company and last 
name) in a single field. Suppose you sud- 
denly need to make personalized mailings 
tosuch a file? What if a record needs both a 
company and a last name? Then, too, com- 
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pany names tend to be much longer than 
last names, so some disk space is wasted in 
the combined field, anyway. 

A better solution is to expand the struc- 
ture to include separate company and last 
name fields. The residential records will 
have an empty Company field, while busi- 
ness records will have empty Lname and 
Fname fields. 

To produce an alphabetical listing, you 
then create aconditional index, as follows: 


INDEX ON IIF(compeny>" *, 
company, lname) 


This works in all dBASE versions and 
clones starting with dBASE Ii! Plus. You 
can get around SORT’s inability to deal 
with conditional expressions by perform- 
ing the INDEX command and then COPY- 
ing the file while the index is active. The 
Label Form’s first line would be 


Te ee ie 
‘LTRIM(TRIM(Fname)+" *+Lname) ) 


In other words, if there’s anything in the 
Company field, print that; otherwise, print 
the Lname and Fname fields. 

If you must keep both Company and 
LastName in the same field, here are a 
couple alternatives that allow better sort- 
ing. The first is to add a 1-byte code field to 
distinguish companies from residences. 
The second involves entering business 
names in uppercase and residences in up- 
per- and lowercase. Then you can distin- 
guish between the two types by testing 
whether Lname=upper(Lname). 

if acompany name is prefaced by an ar- 
ticle or something that would spoil its al- 
phabetical sequence, either alternative will 
let you hold it in Fname. For example, The 
Brown Company should not be sorted with 
the Ts; so in this case, The would be put in 
the Fname field so that the record would be 
sorted on Brown Company.—Brad Stark 


ATIP FOR MACRO 
PROGRAMMING 

While developing a macro-based applica- 
tion for a client, | had to create unique file- 
names for a series of closely related, very 
similar files. And because DOS filenames 
are seldom long enough to be informative, 
the hard copy document was to be brand- 
ed with the filename of the document. 
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UNIQUE. WPM 


COMPLETE LISTING 


{; }}Chenge:the- format of -the-dete+string: to: the-end-of-the: filename” 


{Dete/outline}) £20107. 9 {Enter} {Enter} 


{; }Set-ver2-to-eccept:the-new: filename: (wild-indirection-here}~ 


{ASSIGN} 17 {Mecro Commands }317 


{; }Now-thet*ver1-holds-the- commands: to: accept materiel from-document™ 


{Dete/Outline}1{Block} {Home} {Left}{VAR 1} 
{; }Reset- the: dete-+format+to- normal” 
{Date/oOutline}F3-1,°4{Enter} {Enter} 
{;}Seve-the- file-with:-new-unique-file-neme~ 
{Seve} {VAR 1} {Enter} 
4; }DONEL L117 





Figure 2; UNIQUE. WPM saves the current file under a unique filename and the filename of the 


document on the hard copy. 


UNIQUE.WPM, shown in Figure 2, demon- 
Strates how | did this, as well as showing an 
absurd limitation of WordPerfect macros. 

For the purpose of this project, a unique 
filename consists of a single character indi- 
cating the type of document followed by 
pairs of digits representing (in order) the 
year, month, day, hour (24-hour clock), and 
minute. Getting the date and time informa- 
tion for branding the file is simple enough 
with the date text function. However, nam- 
ing the file requires putting ai! the informa- 
tion into a macro variable, which requires 
indirection. The macro assumes that the 
cursor is located at the end of the docu- 
ment-type character portion of the filename 
and that nothing else exists on the same 
line as the filename. 

The first line of UNIQUE.WPM changes 
the date format into one usable as the last 
characters and extension of the filename. 
The second assigns to the macro variable 1 
keystroke that enters a block of characters 
from the document into a macro variable ifa 
macro weren't running. 

The macro next appends the date por- 
tion of the filename to the single character 
and blocks the whole filename. It then ex- 
pands the macro variable, which puts the 
whole block of text into the same variable. It 
saves the file, with the expansion of the 
variable providing the filename. 

| suspect that the WordPerfect 5.0 mac- 
ro language is one of the computer lan- 
guages that is not quite sure what is data 
and what is program. | am sure that some 
readers will be able to exploit this feature in 
some truly remarkable ways. 

Freeman 

Charlotte, North Carolina 


| i ie WordPerfect 5.0 variables suppos- 
ead edly hold just text and codes. How 

amazing to find that they can hold 
commands, as well. Mr. Freeman calls 
this fact an ‘‘absurd limitation.”’ I call it an 


opportunity, and the example macro 
proves my point. 

Each time you run UNIQUE. WPM, it 
saves your document under a different 
name. You'll use a lot of disk space that 
way, but you'll also have an audit trail of 
document changes. The current name re- 
mains in {VAR 1}, unless some other mac- 
ro changes it. You could edit UNIQUE 
. WPM to insert the contents of {VAR 1} 
into a header or document summary before 
saving the document. 

For a less complex example that puts 
commands in a variable, create a macro 
like this one: 


{ASSIGN}17{List Filee} ({Enter}~ 
{VAR 1) 


The first line assigns the two keys F5 (List 
Files) and Enter to variable 1. The second 
line simply inserts variable | into the text. 
The commands take effect just as if you 
were typing them. 

It should be possible to simplify certain 
macros that require lots of IF or CASE 
tests using this technique. Rather than test 
many separate options, simply build up the 
appropriate set of commands in a variable 
and then execute that variable. I’1l be inter- 
ested to see how readers use this tech- 
nique.—Neil J. Rubenking 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on a disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the ‘By Modem” side- 
bar in the Utilities column). | 
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The World’s Finest PC Illustration Package 


COREL DRAW has rapidly recelved acclaim as 
the most exciting graphics package in the industry - 
with ease of use, versatility and speed that exceeds 
even Macintosh programs! 


Now, version 1.1 rockets even further ahead with 
unprecedentec value and capability. We bundle in 
a phenomenal amount of free typefaces and clipart 
images that would normally cost thousands of dol- 
lars. Furthermore, our new type converter incor- 
porates thousands of addltional fonts. Virtually 
unlimited clipart is also available with over 10,000 
Images supported from 12 leading cllpart vendors. 


Corel DRAW 1.1 is shlpping NOW for $595 and 
you can upgrade your 1.0 version for $99. Call us 
for direct orders or. dealer information. 


Corel DRAW! 1.1 $595 
1.1 Upgrade $99 
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CIRCLE 729 ON READER SERVICE CARD eX celi(613)728-$200 / Fax:(613)728-9790° ¢ 


Whats even more amazing 


is itS letter quality 


It may seem like a small thing. 
But it’s nothing less than the first 
letter-quality, battery-powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won't find a more 
convenient letter-quality printer 
anywhere. Especially ifany- 
where is precisely the place you 
need to use it. 

The Express Writer301 is the 
perfect traveling companion to 
what is already the world’s wid- 
est line of truly portable PCs. It 
operates on reuseable, recharge- 
able batteries and AC power It's 
small enough to fit into the aver- 
age briefcase. And it uses 24-dot 
technology to produce remark- 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any- 
where you can take a portable 
PC, you can re ag out a letter- 
quality hard 

And, tous, thats a big thing. 
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In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division. 
CIRCLE 321 ON READER SERVICE CARD 


edited by 
Tony Rizzo 


CREATING REALLY TINY 

TURBO C .COM FILES 

Craating truly tiny programs usually ra- 
quires the use of assembly languaga. 
Though C is very afficient, as far as high- 
level languages go, aven a simple C pro- 
gram like 


main¢void) 
{ 
puts(*Nello, world’); 
} 


will creata a 4,262-byta .COM file using the 
Turbo C Tiny memory model. This .COM 
file will Includa the startup coda for prepar- 
ing command line arguments and other fa- 
Cilities that this program doesn't use. 

Because | wanted to creata soma very 
tiny programs, | began to modify tha startup 
code for tha Tiny memory modal, which re- 
sulted in TEENY.ASM, shown in Figure 1. 
Tha source is assambled with TASM or an 
equivalent assembler into an object file with 
the name COT.OBJ. 

To my surprisa, | discovered that this 
mamory modal requires hardly any code at 
all. The startup code only needs to define 
tha segments and groups, as wall as re- 
serve 256 bytes for the Program Segment 
Prefix. You will need to make sura that you 
placa main() at tha baginning of your 
source file, so that you will not need a jump 
instruction to gat tha program startad. 


TEENY.ASM 


; Tinlest € Stertup code for Turbo c 2.@ Tiny Model 


TEXT 
TEXT 


SEGMENT BYTE PUBLIC 
ENDS 

SEGMENT WORD PUBLIC 
ENDS 

SEGMENT WORD PUBLIC ‘BSS’ 
ENDS. 


*CODE’ 


*DATA’ 


GROUP 


_TEXT, 


_DATA, 


SEGMENT 
ORG loan 
ENDS 


END 
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& CREATING REALLY TINY 
TURBO C.COM FILES: 
Use the new startup code 
provided here to 
eliminate unneeded .COM 
file overhead. 


@ GOTO ENHANCEMENT 
FOR TURBO PASCAL: 
Turbo Pascal's GOTO 
statement is restricted to 
the current procedure. 
These routines remove 
that restriction. 


& SIMULATING 
BREAKPOINTS: Here’s 
how to emulate Turbo 
Debugger breakpoints 
under the Turbo Pascal 
Integrated Environment. 





Since DOS pushes its own retum. address 
on the stack, you can exit the program sim- 
ply by issuing a ratum from main(). 

There are a few limitations and caveats 
inthis system. You cannot use the standard 
V/O library calls (like puts() or int86()), but 
you can still use bdos() (for DOS services) 
and in-line assembly language to access 


COMPLETE LISTING 


pe 


_Bss 





Figure 1; New startup code for Turbo C 2.0’s Tiny model results in significantly smalter .COM files. 


the ROM-BIOS services. 
Using this new COT.OBy, a ‘Hallo, 
world” program might look like 


main(void) 
{ 
bdos(9, ‘Hello, world\r\n$"); 
) 


When compiled and linked with tha new 
COT.OBJ and EXE2BIN'ed, the resulting 
.COM fila is only 52 bytas long. An altera- 
tiva version (which requires TASM) takes 
only 24 bytes: 


main(void) 
{ 
_DK = (int) ‘Hello, world\r\n$*; 
AH = 9; 
esm int @241h; 
} 


| couldn't do much better than that in 
straight assembly language. 

Philip J. Erdelsky 

San Diego, California 


I | ; If you are willing to give up some 
of the services provided by the 
Standard Library, C can become a 

high-level assembler in the real sense of 

the word. It’s too bad we can’t modify the 
compiler to create a new memory model 
that would use this startup code file. 

The new startup code, TEENY.ASM, 
must be assembled to create a new 
COT.OBJ. But make sure to rename and 
save the original COT.OBJ file first. Then 
you should replace COT.OBJ in your TC 
library directory. Or you can use the -L 
command-line option to create a new path 
to it: 


tee -mt -L.\ hello3.c 


if the file is in the current directory. 

Be sure to use the -mt option on the 
command line or select the Tiny model in 
the TC integrated environment.—Richard 
Hale Shaw 
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GOTO ENHANCEMENT FOR 
TURBO PASCAL 

Two of the most usefui functions available 
to the C programmer are set jmp and 
longjmp. Together they allow you to per- 
form a nonlocal GOTO statement—a jump 
between functions instead of a jump within 
a function. This is useful in cases like error 
handling, where you might want to return to 
an outer levei in a series of deeply nested 
functions. The ISO Pascal standard also 
provides a similar capabiiity with the GOTO 
statement. Unfortunately, Turbo Pascal re- 
stricts the destination of GOTO statements 
fo the current block. 

To get around this iimitation, i wrote a 
Turbo Pascal unit called JUMP.PAS (see 
Figure 2), that implements Pascal equiva- 
lents of the C functions SetJmp and 
LongJmp. SetJmp stores its retum ad- 
dress, stack segment, and pointer, the cur- 
rent frame pointer, and the current data 
segment in a record called a JmpBuf. 
These are the only registers that must be 

between function calls, accord- 
ing to the Turbo Pascal documentation. Af- 


You can arrange to 
return from any level of 
nested procedures 


without any GOTOs, 
local or otherwise, 


if you plan in advance. 





ter saving the current context, Set Jmp then 
retums a value of 0. When LongJmp is 
called with a JmpBuf as an argument, it 
takes these values and retums to the pro- 
cedure or function that called SetJmp in 
the first place. 

There is one difference between retum- 
ing from Set Jmp and returning from 
LongJmp:a nonzero value is retumed from 
the cali to LongJmp. This value can be 
used to determine an error number, or sim- 
ply to distinguish whether the retum was 
from SetJmp or LongJmp. 

The assembly code for SetJmp and 
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JUMP.PAS COMPLETE LISTING 


4 Non - locel Goto for Turbo Pesce! 4.0 } 1 
UNIT Jump; 
INTERFACE 
TYPE 
dmpBuf = RECORD 
SP 


{ Seve current context end return e code of @ } 
FUNCTION SetJmp(VAR X : JmpBuf) : Integer; 


{ Reatore context end return the given code } 
PROCEDURE LongJmp(VAR X : JmpBuf; RetVelue : Integer); 


IMPLEMENTATION 
FUNCTION SetJmp; EXTERNAL; 
PROCEDURE LoncJmp; EXTERNAL; 
{$L SETIMP.OBJ } 

END. 





Figure 2: Source code listing for JUMP.PAS, which implements Pascal equivalents of the C functions 
SetJmp and LongJmp. Use the Unit resutting from this code to enable nonlocal GOTOs. 


COMPLETE LISTING 


SEGMENT BYTE PUBLIC 
ASSUME CS:CODE 
PUBLIC SetJmp, LongJmp 


PROC FAR 
PusH BP 

MoV BP, SP 
DI, 6{BP] 


Setdmp 


Get eddreaa of JumpBuffer 
AX, 6{BP} Save SP 
AX, 4 


AX, SS 
Seve 
AX, 
Save 
AX, 
Seve 
AX, 
Save 
AX, 
Save DS 
Return a value of 9 from SetJmp 
BP 3 Reatore previoua frame pointer 
4 Clean up stack and return 
SetJmp 


Longgmp 


SP 
6[ BP) 3; Get the return code 

2 ? is zero then return e velue of 1 
eh; 

] 


SBP 


ao thet LongJmp never returna @ 


; DS:SI pointa to JumpBuffer 


zRestore ss 
(ST] 
AX ;Reatore SP 


;Puah CS and IP onto the atack 


;Restore BP 


pReatore DS 
yRetVelue in AX 
Return with CS:IP from JumpBuffer 
LengJmp ENDP 
CODE ENDS 
END 


Figure 3: Source code listing for SETIMP.ASM. SETIMP.ASM must be assembled into 
SETJMP.OBJ, which is needed by JUMP.PAS to create JUMP.TPU. 
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LongJmp that is necessary for creating 
SETJMP.OBJ, which is needed by JUMP 
.PAS, is listed in Figure 3. To create the file: 
JUMP.TPU, use the following commands: 


MASH SETJIMP.ASH; 
TPC JUMP.PAS 


A simple example program illustrating the 
usage of SetJmp and LongJmp is shown 
in Figure 4. 

James J. Hankinson 

Edmonton, Alberta 

Canada 


pt Pascal pundits abhor the GOTO 


statement—it’s too conducive to 
MEMS the ‘‘spaghetti code’’ that struc- 
tured programming is supposed to elimi- 
nate. And, of course, the worst GOTO is a 
nonlocal GOTO. But in fact there are oc- 
casions when it is useful. The most com- 
mon one, as the author mentions, is to re- 
turn from a deeply nested series of 
procedures to an error handling routine. 


P lay lt Again...Sam. 





JUMPTEST.PAS COMPLETE LISTING 


PROGRAM JumpTest; 

USES Jump; 

VAR 
JumpBuffer : JmpBuf; 
RetValue : Integer; 
X + Integer; 


PROCEDURE A; 
BEGIN 
writeLn(‘In Procedure A’); 
IF X = 1 THEN 
LongJmp{JumpBuffer, 1) 
{ Return to outer level with Retvalue = 1 ) 


PROCEDURE B; 
BEGIN 
WriteLn('In Procedure B’); 


AG 
WriteLn( ‘Returning from B’); 
END; 


BEGIN 
xX 3= @; 
REPEAT 
RetValue := SetJmp(JumpBuffer); 
IF RetValue = @ TNEN 
B 


ELSE 
WriteLn(’Exit with RetValue = °, RetValue); 


UNTIL RetValue <> @; 
END. 


Figure 4: Source code listing for JUMPTEST.PAS, a simple program that exercises the SetJump and 
LongJump calls made available in JUMP.TPU. 
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away like a golden oldie. Ziff-Davis can 
print custom-designed article reprints* to 
keep your product at the top of the hit 
Jennifer Locke, Reprints Manager 
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*minimum quantity 500; 3 cw 4 weeks delivery. 
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Ganit Chart helps you track projects, Address book keeps names and numbers 


manage time. at your fingertips. 








Report function helps you create to-do 


Calendar keeps you on top of dates and 
lists and print professional-looking reports. 


appointments, lets you view any day, week 
or month at a glance. 


Introducing IBM Current. For businesspeople 
who really have their hands full. 


The busier you are, the harder it is to keep track of your work, instantly. No more sifting through the roll of out-of-date cards 
your appointments, your whole life. Especially when everything —_ on your desk for answers. There's even a Gantt chart that tracks 


Graphics 
graphics and 
needed. 


lets you incorporate 
phs wherever they're 


is constantly changing, all your tasks at once, and spots potential time conflicts before 
But now, there’s Current from IBM: the PC software package they happen. Plus, you can customize IBM Current to your 
that takes the place of your appointment book, telephone particular type of business, or simply to your own taste. You 


directory, notepad, files, planning charts, to-do lists and 
much more. But Current can do one thing they can't— 
relate everything to cach other. For example, when 
you change someone’ phone number on the 
phone list, Current automatically changes it in 
the address book. You can use Current to 

give you a list of clients to whom you owe 
sales calls, tell you whos involved with 
certain projects, help you keep up to 
date on who’ employed where, all 


can use Current on your AT? as well as on more powerful 
computers. And best of all, you don’t have to be a com- 
puter genius to do it. A tutorial and on-line help are 
always there to answer all your questions. So get 
Current from IBM, Because everyone could use 
a hand getting organized. 
Want a hands-on introduction to 
IBM Current? Call 1 800 IBM-7699, 
ext. 294 for your free interactive 
demo diskette. 
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COUGAR'S 


AGT: 1 


| SERIES | 


GIVES YOU $9 088. of FREE a] 
pe ttei sperms : 
OFTWARE, sss ra 
NEW VERSION x [ctostcaammm > 


MORE BENEFITS THAN ANY OTHER 
ACCOUNTING SYSTEM AT ANY PRICE! 


Since i982 we've told you we have the most powerful, flexible and complete | 


professional accounting package on the market with an audit trail second 
to none 


HERE'S MORE PROOF — one of our competitors in the low priced field has 
circulated a list of features which can be purchased to enhance theis code Our 


ACT 11550 powerful you would have to spend $2,088 00 to get a portion of the 


features we already have (and have had since 1982) in ACT 1. 


This 1s one of the reasons 300,000 users/teaders of COMPUTER SHOPPER 
magazine voted ACcTg | BEST BUY OF THE YEAR for 1986, 1987 and 1988. 
iF YOU WANT PROFESSIONAL ACCOUNTING WHICH OFFERS YOU 
POWER, FLEXIBILITY, INTEGRITY AND THE BEST VALUE, GET ACT 1 
TODAY AND SAVE YOURSELF 82,088 00 


GENERAL LEDGER 

B Uses preformatted chart of accounts and reports and/or... 

@ Infinitely flexible user defined chart of accounts and reports 

® Full multi-company capability 

® Maintains account history for up to 100 years 

@ Provides inquiry into individual accounts on screen orto printer 


ACCOUNTS RECEIVABLE 

8 Includes preformatted statement or... 

@ User may design 6 different statement formats 

® Retains your current customer numbering system 

§ Sons reports by customer number, name, zip code, customer 
type, salesperson code or biller code 

B Instant review of customer's account on screen or to printer 

® Prints all accounts receivable reports, collection reports 
and mailing labels at any time 


INVENTORY 

® User defined stock numbers up to 15 characters 

@ Product descriptions up to 45 characters 

® Supports FIFO, LIFO, Standard Cost and Weighted Average 
methods of inventory valuation 

@ Prints 12 different inventory reports and worksheets sorted by 
stock number, vendor account, item description, or product type 

@ Allows up to 4 decimal places for cost and price 


30 DAY MONEY BACK GUARANTEE 
applicable on all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. Products must 
be returned in resalable condition. 

15% restocking fee applicable. 








ORDER ENTRY/INVOICING 

@ Use as a stand-alone system or as part of the complete integrated 
system 

@ Infinitely flexible sales tax tables, invoices, discounts, pricing 
and sales reports 

® Shows gross profit per invoice 

® Automatically updates inventory 


ACCOUNTS PAYABLE 

@ Uses preformatted checks or up to nine user designed check 
formats 

® Accommodates processing of handwritten checks 

® Supports automatic invoicing and payment of regular monthly 
obligations 

@ Examines the status of a single vendor on screen or to printer at 
any time 

@ Prepares vendor reports, master lists, payment records, and 
teports for up to 5 user designated periods 


PAYROLL 

@ Provides federal, state and local tax tables which may be easily 
updated by the user as needed 

B Allows for up to eighteen pay rates per employee 

® Prints 12 payroll reports 

@ Handles bonus payments, per diem pay, hourly, weekly, contract 
and piece work and every other method of payment 

B Allows 15 user defined benefits and deductions per employee 

HARDWARE REQUIREMENTS 


@ IBM PC or compatible. ACE 1 


Hard disk required. = SCRe5F 3 


TOLL FREE 
SUPPORT & 
TRAINING 
SEMINARS 
AVAILABLE. + $41.50 Shipping & Handiing 
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Copyright (c) TurboPower Softwere 1987. 


TYPE 
JumpRecord = 
RECORD 
SpReg, BpReg : Word; 
Imppt : Pointer; 
END; 


PROCEDURE SetJump(VAR JumpDest : 


COMPLETE LISTING 





JumpRecord) ; 


{-Save current SP, BP, end e jump destination) 


{pop di 
$ {pop es 
$26/$89/$25/ 

$26/$89/$6D/$22/ 

$E8/S80/$80/ 

{null:} 

$58/ 

$0S/S2C/S08/ 

$26/$89/$45/S04/ 

$26/S$8C/$4D/$26); 
{next:) 


{cell null 


{pop ex 
{add ex,12 


PROCEDURE LongJump(VAR JumpDest : 


{mov es:(dil,sp 
{mov es:[di+2)],bp 


{mov es:{di+4],ex 
{mov es: [dit6],cs 


qdi = Ofs(JmpDest)} 
7es = Seg(JmpDest)} 
seve sp) 
zseve bp) 
7push IP onto steck} 


Pop into ex} 
#point to “next:"} 
seve jump offset} 
;seve jump segment} 


JumpRecord); 


{-Restore SP, BP, and jump to JumpDest.JmpPt) 


INLINE( 
$SF/ {pop di 
$O7/ {pop es 
$26/$8B/$25/ 
$26/$88/S6D/$22/ 
$26/SFF/S$6D/$24); 


{mov sp,es: [di] 
{mov bp,es: [di+2} 
{jmp far es:(di+4] 


7dl = Ofs{JumpDest)) 

;e8 = Seg(JumpDest)} 
7restore sp} 

;restore bp} 

zjump fer to JumpDest. ImpPt} 





Figure 5: SETJUMP.PAS provides a different implementation of the setjump/longjump functions that 
utilizes INLINE directives. This eliminates the need for separate assembly language source code (and 
therefore, of course, eliminates the need for MASM). 


You can arrange to return from any lev- 
el of nested procedures without any GO- 
TOs, local or otherwise. You just have to 
plan in advance and write your procedures 
in a particular way. Every procedure be- 
comes a Boolean function looking some- 
thing like 


FUNCTION 
Sample(x,¥,2:Byte) :Booleen; 
BEGIN 
Sample := FALSE; 
IF NOT Sample1(X,¥) THEN Exit; 
IF NOT Sample2(2) THEN Exit; 
sample 2© TRUE; 
END; 


You can nest such procedures as deeply 
as you want. If at any point one of them 
fails, it will retum FALSE. The FALSE 
result will propagate back up the chain of 
function calls—at each level it will cause 
the current function to exit immediately, 
thereby retuming its own value as FALSE. 
Only if the function completes all of its 
subfunctions successfully does it return 
TRUE. 

You will need MASM to assemble the 
ASM source in Figure 3. If you don’t have 
it, don’t despair. Figure 5 provides a dif- 


ferent implementation of set jump and 
longjump, this time around as INLINE 
directives. Note that this version doesn’t 
need to save the stack segment or data seg- 
ment. Thanks go to TurboPower Software 
for these two INLINE procedures.—Neil 
J, Rubenking 


SIMULATING BREAKPOINTS 
The standalone Turbo Debugger has pow- 
erful breakpoint features that are lacking in 
the Turbo Pascal 5.0 debugger. It is possi- 
ble, however, to provide at least some of 
the Turbo Debugger breakpoint function- 
ality in the Turbo Pascal environment. 
Let's assume that you are looping 
through an array of 200 elements and you 
would like to set a breakpoint when the in- 
dex becomes greater than 100. This canbe 
accomplished under the Turbo Pascal en- 
vironment by using the following code: 


IF condition TNEN 
dummy stetement; 


and putting a breakpoint on the dummy 
statement. Note that the dummy statement 
must be on the line below the conditional. 
Jud McCranie 
Valdosta, Georgia 


!} Turbo Pascal 5.0 Integrated De- 
velopment Environment (IDE) has 
only one kind of breakpoint. When a pro- 
gram running under the IDE reaches a line 
containing a breakpoint, it pops back to the 
IDE. At this point, you can evaluate vari- 
ables or expressions, set ‘‘watches’’ to ob- 
serve variable contents, and single-step 
through the program. 

That’s great, but the standalone Turbo 
Debugger gives you much more break- 
point power. You can set a breakpoint to 
pop into the debugger any time a given 
variable changes or whenever a certain ex- 
pression becomes true. These conditional 
breakpoints can be tied to a single line, or 
they can be global throughout the pro- 
gram. Pass count breakpoints are triggered 
after they’ ve been executed a certain num- 
ber of times. Even though the Integrated 
Development Environment doesn’t have 
these features, it is possible to provide fair 
emulations of some of them. 

The example provided by Mr. 
McCranie is a template for a simple condi- 
tional breakpoint. When the condition is 
true, the dummy statement is executed and 
activates the breakpoint. What kind of 
dummy statement should you use to acti- 
vate the breakpoint? You can’t use an 
empty statement (a line with just a semico- 
lon on it). X:=X; will certainly work, or IF 
TRUE THEN;. 

If you’re going to employ this tech- 
nique frequently, you will want to use a 
teal no-operation. Define a tiny INLINE 
directive PROCEDURE Nop; IN- 
LINE($90); and use “‘nop’’ for your 
dummy statement. ‘‘Nop’” takes only 1 
byte of code space—you can’t get smaller 
than that. 

To simulate a pass count breakpoint, 
one that will activate after a certain number 
of passes, you'll need a counter variable. 
For example, this procedure contains a 
breakpoint that activates every tenth time 
the procedure is called. 


| , ; The debugger that’s part of the 


PROCEDURE foo; 
CONST X : Byte = 6; 
BEGIN 
IF X=10 THEN 
MX t= 8; {<== breekpoint here) 
Inec(X)3 
{rest of procedure) 
END; 


The global breakpoint that activates 
when a particular variable gets changed is 
handy for tracking program bugs that trash 


DECEMBER 26, 1989 PC MAGAZINE 


A non-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date, 


Mailroon Ceotrel files: 
eends to complate 
ceetrel files "Lost Order" 

fore 


This chart frag- 


ment was pro- 
j—» le edditio ducedonan 
the coeple; HP LaserJet- 
Log Coepleint anit copiet Pius and is ac- 
for manageal sual size and 
unretouched. 


Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
touting. Fully automatic placement of text along lines. 

Fast. Written in assembly language for speed. 

Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 

Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available, 

User friendty. Don’t take our word for it. PC Magazine says ““EASYFLOW ives up to its name. 
it's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts”. 

Mouse. Optional but fully supported. 

It works. Over 50,000 copies sold. Two of the ‘’big eight’’ accounting firms have world wide 
site licenses for the use of EasyFlow. 

it prints. On most popular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 

it plots. On HP7440, 7475, 7550 and 75858 plotters. 

Documentad: 130 page manuai plus over 150 screens of context sensitive help. 

Rush deilvery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC's, iBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.0., check, VISA MasterCard or Company PO. 


wr a 
Haven Trea Software Limited ng } \'g Order Desk: 1-800-267-0668 
PO Box 1093 -P 42 ~—— Ms Information: (613) 544-6035 ext.49 
Thousand Island Park, NY 13692 “Age WS” Teletax(G3); (613) 544-9632 
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memory. Uninitialized pointers are often 
the culprits in such a case. Letting Move, 
FillChar, or BlockRead overrun the size of 
the buffer variable is another common 
cause. You can’t duplicate the global type 
of breakpoint, but you can come close by 
scattering test code throughout your pro- 
gram. The code to accomplish this might 
look like the following: 


IF MyVer <> OldMyvVer THEN 
nop; {<== breekpoint here} 


Every time you legitimately change the 
value of MyVar, you will have to set Old- 
MyVar to the same value. If it changes any 
other time, you've caught the bug in ac- 
tion. 

When you're not working on debug- 
ging your program, you don’t need the 
added variables and tests that are shown 
above. In order to avoid wasting code 
space on them, you'll want to surround 
them with conditional compilation direc- 
tives and enable them only when you're 
debugging. Rewriting the example proce- 
dure above, we have 


PROCEDURE foo; 

{SIFDEF CondBreek} 
CONST X : Byte = 0; 
BEGIN 
IF X=10 THEN 

nop; {<== breekpoint hare} 
Ine( xX); 
{$ELSE} 
BEGIN 
{SENDIF} 
{rest of procedure} 
END; 


To enable debugging, just insert {SDE- 
FINE CondBreak} at the top of the pro- 
gram.—Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (see the “‘By 
Modem”’ sidebar in the Utilities col- 
umn). a 
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Northgate’s 386 Expertise reaches its pinnacle 
with the intréduction of our 33 MHz Elegance model. 
Northgate 20 and 25 MHz models have already won 
rave reviews. Each owns an Editors’ Choice. And 
now, our 33 MHz also carries Editors’ Choice honors. 
Quality construction and the thoughtful combination 
of exclusive features set them apart. 

But the hands-down distinguishing factor among 
386 systems in this business is S-P-E-E-D. And here's 
where Elegance rages into the lead. Both the 20 and 
25 MHz systems won the special attention of PC 
Magazine, InfoWorld and hordes of customers for 
their raw computing power. 

Enter Elegance 33, And add more compelling 
features—industry-topping speed AND a killer total 
system price. Unmatched among recognized brands, 
Fovger tr even sabe copper ef 
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the Northgate system described at the right simply 
sweeps away the rest. 

IBM, Compaq? Double the price or more. AST, 
Everex, etc. can’t come close. Dell doesn’t even have a 
33 MHz and their 25 MHz System 325 is more than 
$1,600.00 higher than Elegance 33. 

Next ... factor in the most CUSTOMER oriented 
service and tech support programs ever seen in the 
PC industry; Deskside repair option; TelephoneTech 
support day, night, every day, every night. No wonder 
Northgate products win more than their share of 
awards. And no wonder Northgate is the computer 


thousands of new users every month are proud 
to call theirs. 


y ims UU ce 
na daa, 
NORTHGATE COMPUTER SYSTEMS, INC. 


P.O. Box 41000, Plymouth, Minnesota 55441 


FINANCING: Use che Northgate Big‘N’ revolving credit card. We have 
milhons in financing available We accept your Visa or MasterCard 
too Lease it with Notthgate, up to five-year terms available 


COMPARE FEATURES * COMPARE PRICING 
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FOR THIS COMPLETE 386 33 MHz ELEGANCE SYSTEM 


© 150MB Hard Drive 16MS 

e 4MB Ram 

© 64K SRam Read-Writeback Cache (Optional 256K Cache available) 

© Zero wait state performance 

© 14’ MultiFrequency VGA Color Monitor 800x600 Resolution with 
16 Bit Controller 

© Sleek New Elegance 7 drive-bay custom vertical cabinet. (Desk Top style 
save ‘150.00) 

© Exclusive Omnikey Keyboard 

© Sorbus Next Day Deskside service or famous Northgate overnight parts 
shipment policy. One year parts and labor warranty 

© Te Tech Su me — 24 Hours E' , Every Nii 
LS iaadeadnn 
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If your business is 
using Macola Accounting Software, 
these numbers will interest you: 
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Version 4.0 


And if it isnt, these numbers will: 


1-800-468-0834 (usa) 
1-800-336-8337 (CANADA) 


If you haven't seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews. . . 
“the maturity of Macola’s product and 
the attention to detail has earned it lop 
honors in microcomputer LAN-based 
accounting.” 


Introducing Version 4.0. It’s simply 
the most recent generation of an on-going 
commitment to remain... ‘%be overail 
performance winner.’ For more informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 


17 fully integrated packages. Accounting -G/L, A/R, A/P, PR, A/D, Distribution -1/M, COP, P/O, BOMP Manufacturing MRP, 
M/S, SFC, L/P? SPC? SPR, CRP? J/C, plus Report Writer. (° Call for availability) 


PC Magazinee is 3 publicaton of Ziff Davis Communtcateons Co. Macola is a registered trademark of Macola Inc Copyright 1989 


CIRCLE 263 ON READER SERVICE CARD 
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SOF T WARE 
333 East Center Street 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You'll Never Outgrow. 


edited by 
Tony Rizzo 


EXPANDED VS. EXTENDED 
MEMORY 
l understand why expanded memory is an 
attractive standard to write to for software 
developers, since there are multitudes of 
8086/8088-based PCs for which extended 
memory isn't an option. But why do devel- 
opers often recommend that RAM beyond 
1MB on 80286 and 80386 machines be 
configured as expanded memory rather 
than extended? Isn't using the direct ac- 
cess obtained with extended memory fast- 
er and more efficient than dealing with 
banks of expanded memory? 

Joel Samoff 

Palo Alto, California 


Yes, extended memory is faster, 

but it is also less structured. The 

EMS 4.0 specification is a widely 
accepted standard for dealing with bank- 
switched RAM; it allows programs to allo- 
cate and deallocate memory outside the 
confines of DOS. The expanded memory 
Manager makes sure that no two programs 
grab the same chunk of RAM. A RAM- 
disk sitting in expanded memory can be as- 
sured that its data won’t be overwritten by 
a spreadsheet program that also uses ex- 
panded memory. 

The same isn’t true of extended memo- 
ry. Until recently, there was no agreed- 
upon set of protocols to gover access to 
extended memory. Everything above 
1MB was not unlike a big playground, 
open for any program to use virtually any 
way it wanted. The nearest thing to a 
standard was VDISK.SYS method for re- 
serving portions of extended memory— 
allocating chunks from the bottom up and 
including a header that identified the loca- 
tion of the next block of free memory. 

Still other programs (IBMCACHE 
.SYS, for one) allocated memory from the 
top down, hooking into interrupt 15h so 
that any program that called function 88h 
to get a reading on the amount of extended 
memory installed would receive a figure x 
bytes less than what was actually there, 
where x was the amount of RAM IBM- 


Tutor 


@ EXPANDED VS. 
EXTENDED MEMORY: 
Why is expanded memory 
still the memory 
management standard 
most supported by 


popular software? 


@ MAKING SENSE OF 
HARDWARE 
INTERRUPTS: How 
external devices grab 
the CPU's attention. 





CACHE had reserved for itself. Without 
an enforced standard, any program that 
used extended memory risked destroying 


tion, or XMS, tendered by some of the 
same industrial partners who devised EMS 
4.0. XMS brings the same sort of order to 
extended memory that EMS brought to ex- 
panded memory, with a uniform set of 
function calls that gives all application pro- 
grams equal and arbitrated access to mem- 
ory beyond the 1MB barrier (and to blocks 
of memory between 640K and |MB that 
don’t adjoin the first 640K of conventional 
memory) on 286 and 386 PCs. 

For the more technically minded, Fig- 
ure | contains a listing of the 18 functions 
defined in XMS 2.0. Functions Olh 
through 07h deal with the 64K block of 
memory at the base of extended memory 
known as the High Memory Area; this area 
can be accessed from real mode using the 
A20 address line on some 286 and 386 ma- 
chines. Functions 08h through OFh are 





data placed there by other programs. provided for managing blocks of extended 
Enter the Extended Memory Specifica- memory. Blocks can be up to 65MB in 
EXTENDED MEMORY SPECIFICATION 
: (XMS) 2.0 FUNCTIONS 
Function Description 
00h Get XMS Version Number 
Oih Request High Memory Area 
02h Release High Memory Area 
03h Globally Enable Address Line A20 
04h Globally Disable Address Line A20 
05h Locally Enable Address Line A20 
06h Locally Disable Address Line A20 
07h Query Address Line A20 
08h Query Free Extended Memory 
09h Allocate Extended Memory Block 
OAR Release Extended Memory Block 
OBh Move Extended Memory Block 
och Lock Extended Memory Block 
oDh Unlock Extended Memory Block 
OEh Get Handle Information 
OFh Reallocate Extended Memory Block 
10h Request Upper Memory Block 
1th Release Upper Memory Block 


Figure 1: XMS 2.0 defines 18 functions that give all applications equal and arbitrated access to 


memory beyond the 1MB boundary. 
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length. Functions 10h and | 1h work with 
so-called Upper Memory Blocks—chunks 
of memory between 640K and IMB that 
aren't contiguous with the lower 640K. 
Note the conceptual similarities to the Ex- 
panded Memory Specification, which also 
manages memory in block units through 
the use of a common driver serving all ap- 
plication programs. 

XMS is not in wide use yet, but it’s un- 
deniably destined to be a key player in 
opening up the realms of extended memo- 
ry to DOS users. If you want to explore it 
further, you can obtain a copy of the XMS 
specification and Microsoft's version of 
the XMS driver free of charge, complete 
with source code, by calling Microsoft’s 
Information Center at (800) 426- 
9400.—Jeff Prosise 


MAKING SENSE OF 
HARDWARE INTERRUPTS 
Whatare hardware interrupts? Can you ex- 
plain how hardware interrupts are man- 
aged on the PC? What's the meaning of 
terms such as IRQ3 and IRQ4, and what 
can one do when two or more boards want 
to use the same hardware interrupt? 

Denis Hosking 

Winnipeg, Manitoba 

Canada 


ti ’ he IRQ (Interrupt ReQuest) lines are 
{ i Simply physical connections be- 

tween interrupt controllers and ex- 
ternal devices that permit the latter to grab 
the attention of the CPU when they need it. 

Interrupt requests on the PC are fun- 
neled through a chip called the 8259A Pro- 
grammable Interrupt Controller, or PIC. 
One PIC can manage up toeight IRQ lines, 
prioritizing interrupts as they are received 
and passing them on one at a time to the 
CPU. By convention, the eight interrupt 
lines are labeled IRQO through IRQ7, with 
the lower-numbered interrupts demanding 
higher priority. 

In the PC, IRQO and IRQ] are dedicat- 
ed to the system timer and the keyboard. 
Each time the countdown timer expires 
(about 18.2 times per second), an interrupt 
8 is generated that transfers control to an 
interrupt service routine in the BIOS. This 
routine updates the PC’s time-of-day clock 
and calls interrupt ICh to give user-in- 
stalled programs the chance to perform 
time-critical tasks of their own. 
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Likewise, each press or release of a key 
triggers an interrupt 9 that signals the 
BIOS to read a scan code from the key- 
board controller. The other six hardware 
interrupts—IRQ2 through IRQ7—are 
available to expansion boards installed in 
the /O bus. 

Additional interrupt controllers can 
support additional IRQ levels. While PCs 
and XTs contain a single 8259A, the AT 
has two. The INT line from the second one 
(the slave, responsible for IRQ levels 8 
through 15) is hardwired to IRQ2 on the 
first (the master, which manages levels 0 
through 7), providing users with a total of 
16 hardware interrupt lines to choose 
from. Figure 2 shows IBM's suggested 


PCs, XTs, ATs, AND PS/2s 





mage [RQ ASSIGNMENTS ON 


SINGLE INTERRUPT CONTROLLER 
(PCs AND XTs) 


IRQ Device interrupt No. 
IRQO System timer 08h 
IRQ1 Keyboard 09h 
IRQ2 Reserved OAh 
IRQ3  COM2 serial port OBh 
1RQ4 COMi serial port O0Ch 
IRQ5 = Fixed disk controller ODh 
IRQ6 Floppy disk controller OEh 
(RQ? LPT1 parallel port OFh 


DUAL INTERRUPT CONTROLLERS 
(ATs AND PS/2s) 


IRQ Device interrupi No. 
IRQO System timer 08h 
IRQ1 Keyboard 03h 
1RQ2 INT lire from — 
slave 8259A 
IRQ8 Real-time clock 70h 
IRQ3 Redirected to IRQ2 7ih 
IRQ10 Reserved 72h 
IRQ11 Reserved 73h 
1RO12 Mouse 74h 
1RQ13 Math coprocessor 75h 
1RQ14_ Fixed disk controller 76h 
IRQ15 Reserved 77h 
IRQ3 COM2 serial port OBh 
IRQ4 COMI serial port 0Ch 
IRQ5 Reserved O0Dh 
IRQ6 Floppy disk controller OEh 
IRQ7 LPT1 parallet port OFh 


Figure 2: The table above shows IBM's 
suggested uses for the 8 IRQ lines in PCs and 
XTs and the 16 lines in ATs and PS/2s. 


uses for the 8 IRQ lines in PCs and XTs 
and the 16 lines in ATs. 

When an external device generates an 
interrupt, the 8259A checks its Interrupt 
Mask Register to make sure that interrupts 
on the corresponding IRQ line are enabled. 
If they are, and if another interrupt of equal 
or higher priority isn’t being serviced, the 
8259A notifies the CPU via the INTR line. 
Provided the interrupt flag in the CPU 
flags register is set, the CPU responds by 
pushing the contents of its flags register 
onto the stack followed by the contents of 
CS and IP. Then it acknowledges the inter- 
rupt on INTA and waits for the 8259A to 
place the interrupt number on the data bus. 

Before the interrupt number is transmit- 
ted, the 8259A adds to it the value in its 
Offset Register (the default for the master 
interrupt controller is 8—hence the fact 
that IRQO corresponds to interrupt 8, IRQ! 
to interrupt 9, and so on). The CPU uses 
the result as an index into the interrupt vec- 
tor table stored in low memory. Execution 
is vectored to the address specified in the 
table and ends when an IRET instruction is 
executed. Until it is notified that interrupt 
processing is complete by receipt of an 
End of Interrupt (EOI) signal from the in- 
terrupt handler, the 8259A will continue to 
withhold equal- or lower-priority inter- 
rupts from the CPU. 

Different boards use IRQ lines in differ- 
ent ways. A serial port, for example, can 
be programmed to trigger an interrupt 
when any one of several communications- 
related events occurs—when a character is 
received, when the UART is ready to out- 
put another character, and when a framing 
of parity error occurs, to name a few. Once 
an interrupt handler takes over, it can read 
the UART’s Interrupt Identification Regis- 
ter to determine what triggered the inter- 
Tupt. By contrast, a parallel printer port 
uses an IRQ line exclusively to tell the 
CPU that it is ready to accept another byte 
of data. 

Well, this is certainly pretty technical 
stuff—but what does it mean to someone 
who's simply trying to install a new board 
in his PC? The goal is to configure expan- 
sion boards so that each one has its own 
IRQ line. Most boards have switches or 
jumpers that permit you to choose among 
several IRQ levels. If you're installing a 
network adapter, for example, you’: want 
to set its switches such that it doesn’t inter- 
fere with any other adapter in the system. 
If you have a serial port, you know already 
that IRQ4 is taken. If you have two serial 
ports, so is IRQ3. 





30-Day Money Back Guarantee 


Absolutely Positively No Questions Asked! 


THE POWER. 
ACCESS is the 
centerpiece of your 
entire computer-office 
management 
system—to 
reduce your workload— 
increase productivity. 
At a price you have to 
see. But more about the 
price later. — First, 


THE FLEXIBILITY. 


The ACCESS is custom- 
built to fit your needs, 
your work style, and 
your budget. Your hand 
assembled system 

is put through 
an exhaustive 
technical 
checklist and 
bench-tested a 
full 48-hours. 
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THE 
CONFIDENCE. 


We offer what the 
competition doesn’t—a 
3-year limited warranty 
on parts, free technical 
support and computer 
consultant toll-free 
‘thotlines’’—where 
you'll receive clear 
answers to any 
ACCESS questions (go 
ahead, give us a try at 
1-800-233-8950) 


THE PRICE. 


Receive not only the 
amazing price but a 
full 30-day money 
back guarantee on 
your first system. 
No questions asked! 


PLANS AVAILABLE 
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ACCESS Turbo X1T/10 


8-bit 8088 4.77/10MHz Processor. 
512KB RAM expandable to 640KB. 
Eight 8-bit slots. 

One parallel, serial, and game port. 
102-key “AT” style enhanced keyboard 
360KB 5%” floppy disk drive. 

Four % height drive bays. 

150 watt high capacity power supply. 
IBM XT compatible ERSO BIOS. 
Clock/Calendar with Battery Back-up. 
1 Year Limited Warranty 


$499 


Video and Hardware Configurations: 





[EGA | 9989 | $1,259 | $1,459 | 
Free ACCESS Software Utilities Included 

















ACCESS 286/12 
© 16-bit 80286 6/12MHz Processor. 
©512KB RAM expandable to 4MB. 
¢ Eight slots: (6-16 bit, 2-8 bit) 
© One parallel, serial, and game port. 
© 102-key “AT’’ style enhanced keyboard. 
© 1.2MB Hi-density 54" floppy drive. 
° Five % height drive bays. 
© 220 watt high capacity |e supply. 
* Phoenix Compatible BIOS 
® Clock/Calendar with Battery Back-up. 


SS . 


eT sos | Sa 
[EGA | _ $1,599 | $1,799 | $1,999 | 
CoN eC 
Free ACCESS Software Utilities Included 


Call Now... 800-621-7283 








ACCESS 386 SX 
® Intel 80386 SX/16MHz Processor. 
© 1MB RAM expandable to 8MB 
© Eight slots: (6-16 bit, 2-8 bit) 
* One parallel, serial and game port. 
© 102-key “’AT’’ style enhanced keyboard. 
© 1.2MB Hi-density 5%’ floppy drive. 
© Five % height drive bays. 
© 220 watt high capacity power supply. 
¢ AMI BIOS. 
® Clock/Calendar with Battery Back-up. 


$1199 
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| 386/53 40MB-28ms | 80MB-28ms 159MB-28md 
en sume | siee | 
JEGA | _ $2,099_| $2,299 | _ $2,899 | 
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Free ACCESS Software Utilities Included 


Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. 12 
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Your Low Price Leader. 
NETWORKING NETWORKING MULTIFUNCTION CARDS 
AST 


CMO HAS THE BEST 
SOLUTIONS TO YOUR MULTI- 
USER APPLICATIONS. 


If you are looking for a 
Complete Solntion, our trained 
staff of Networking Specialists 
can assist you in designing your 
multi-user system. We configure, 
test and provide on-going 
support for a full hne of 
Networking software, hardware 
and connectivity products such 
as! 


Novell Gateway 

3Com Western Digital 
Tops Thomas Conrad 
SCO-Unix Tiara 

Proteon Orchid 
Standard Micro Systems 


Our ACCESS family of 8088, 
80286, and 80386 based 
computers can be configured 
around your needs for 
workstations and file servers. 

Ask us how to design the 
ACCESS 386/20 Tower (shown 
below) around your networking 
and/or multi-user application 


















© 102-key 
© Five % height drive bays. 


© Norton SI Rating V4 0: 22.5. 


System Configurations: 


© Western Digital 1:1 interleave dual floppy/hard controller 
© 200 watt high capactty power supply 

© COMPAQ compatible, 32% faster than COMPAQ 386. 
© 64K BIOS, setup and diagnostic utility built-in. 

* Clock/Calendar with 8attery Back-up. 


Complete Network System 


286/12MHz (2M8) File Server, 
10MHz 512K Workstations, 
Arcnet Interface, Loaded Netware, 
Ready to Turn ON! 
* ASSEMBLED * TESTED * 
* CERTIFIED * 
4 User (40MB) Level-I $ 5,995 
6 User (40MB) Level-l 8,799 
8 User (40MB) Level-Il 10,300 
ACCESS 10MHz WkSta. 695 


Novell Netware 
ELS 4-User Level-1 $549 
ELS Level-ll V2.15 1,299 


Adv. NETWARE 286 V2.15 2,399 
SFT NETWARE 286 V2.15 3,499 
Orchid 


PCNet Adapter Card 339 
Standard Micro Systems 

8-81t Arcnet PC Boards 179 
16-8it Arcnet 8oard 399 
Tiara 

8-8it Arcnet Boards 129 
16-8it Arcnet Soards 299 
8-Port Active Hub 299 
MCA Ethernet Boards 389 
Thomas Conrad 

8-Bit Arcnet Boards 179 
16-Bit Arcnet Boards 329 
16-Port Active Hub 795 
Tops 

Tops for DOS 2.1 119 
Tops for Mac 149 
InBox Starter Kit 339 
Western Digital 

EtherCard Plus 249 


Amdek 
Video 210 Plus TTL Amber $99 
Video 410 TTL Monochrome 145 


Color 732 PS/2 VGA 399 
Color 632 14" VGA 379 
SmartScan 735 MultiScan = 489 
1280 15” Hi-Res White 699 
Cornerstone 

Single Page Monochrome 699 
Dual Page PC 16 Shade 2399 


Magnavox 
78M623 12" TTL Amber 89 
78M749 14" Flatsquare VGA 149 


M8762 14” Comp/RGB 249 
8CM515 14” RG8 Analog 279 
9CMO053 14" HiRes EGA 339 
9CM032 14” VGA Display 349 
Mitsubishl 

XC-1410C 14” EGA Display 349 
XC-1429C 14” PS/2 VGA 439 
DiamondScan 14” Display 499 
NEC 

Mulusyne 2A 499 
Multisync 3D VGA 699 
Packard Bell 

PB-1272 12° TTL Mono 89 
PB-1422EG 14" HiRes EGA 359 
PB-1472 14" TTL Mano 99 
PB-8541 14" VGA Display 299 
Polaroid 

Palette Plus 2199 
Seiko 

CM-1440 14” VGA Display 629 
Wyse 

Wyse-30 14” ASCII Display 329 
Wyse-50 14" ASCII Display 399 
Zenith 

ZFM-1490 14" VGA Analog 599 


BUY THE TOWER. GET THE POWER. 
ACCESS Tower 386/20 


© 32-bit 80386 8/20M8z Main System Board 

© 1MB 32-bit DRAM subsystem, expandable to 9M8 

© Eight slots 2 32-bu, 5 16-bit, 18-bit. 

© 8MHz bus clock, wait state selectable. Ss 1 8 oy © 
© Supports 80387 Math Coprocessor. 

© One parallel port and two senal ports. 


“AT” style enhanced keyboard. 
© 1.2MB Hi-density 544” floppy disk dnve 





Six Pak Plus Board $129 
VGA Plus Adapter 389 
Rampage/286 512K 399 
Boca Research 

BocaRam/AT 0-4M8 Board 149 
Boca MCA Serial/Paraliel 145 
Boca MuluELGA 149 
DCA 

Irma Convertible 3 469 
Emerald 

3XTwin Local 5251 Emulat 549 
Everex 

Micro Enhancer EGA 129 


Ram 3000 Deluxe 0-3M8 8d. 89 


View Point VGA 256K 279 
5th Generation 

Logical Connection 256K = 439 
Headland 

Vega VGA 1024 249 
Vega V-RAM 399 
Hercules 

Graphics Card Plus 169 
VGA Card 199 
Intel 

AboveBoard Plus w/512K 429 
AboveBd. Plus 1/O w/512K 499 
Inboard 386/PC 80386 CPU 579 
Visual Edge 449 


8087 PC/XT Coprocessor 89 


80287-8 18M XT 8MHz CoP. 209 

80387-16 16MHz 80386. 369 

Orchid Technology 

TinyTurbo 286 229 

ProDesigner VGA Adapter 269 

Renaissance 

VGA 640x480 256K Pal 179 

VGA 800x600 256K Pal 239 
‘oz 
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Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. 





Call 800-233-8950 


COMMUNICATIONS 


Anchor 


1200 Baud External $99 
2400 Baud External 159 
2400 Baud Ext. w/MNP 5 269 


Everex 
Evercom 24+ 2400 Baud Int 149 
Evercom 2400 Baud Ext. 


Hot Special 


185 





VIDEO SEVEN 
Vega VGA 

Hayes 
SmartModem 2400 Baud 369 
Intel 
24008 Classic Internal 169 
PS/2 24008 Internal 249 
2400EX External 199 
Murata 
M1200 Facsimile 599 
Panasonic 
UF-140 Panafax 899 
Practical Peripherals 
1200 Baud Internal 65 
1200 Baud Stand Alone 84 
2400 Baud Internal 135 
Sharp : : 
FO-220 Facsimile Machine 799 
The Complete PC 
Complete Fax 4B00 Board 259 


Complete Answenng Machine 269 


COMPUTERS 


AST 


Bravo 286 Model 5 888 
Premium 286 Model 140X 1999 
Compaq 

DeskPro 286 Model 1 1699 
SLT-286 Laptop 40MB 4499 
IBM 

PS/2 Model-30/286 20MB8 1999 
PS/2 Model-50Z 30M8 2499 
NEC 

ProSpeed & Ultralite Lptps Call 
Panasonie 

Business Partner 1650 599 
Toshiba 

T1000 80C88 Laptop 639 
T1200 Dual Floppy Backlit 1549 
T1200 20M8 Backlit 2199 
T1600 20MB 286 3499 
Zenith 

MiniSport 1M8 Laptop NEW 


SuperSport & SuperSpt 286 Call 





PRINTERS 


Aeron 9-Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col. 699 
P2100 9-Pin400 cps 136 Col. 1099 
LPX-600 Laser Printer 1399 
Brother 


M-1709 240cps, 132 Col. 369 
M-1809 360cps. 80 Col. 399 
M-1824L 24-Wire 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 Laser Panter 1999 
nm 
LX-810 200cps, 80 Col. 179 
FX-850 264cps, 80 Col. 339 
FX-1050 264cps, 132 Col. Call 
LQ-510 180cps, 24-Wire 329 
LQ-850 330cps, 24-Wire Call 


LQ-1050 330cps, 132 Col. Call 
LQ-2550 500 cps, 24-Wire Call 
Hewlett Packard 

Thinkjet 2225 329 
Pacific 25-in-One HP Font 279 
Pacific 1-2-4 HP-L] Memory 249 
NEC 


P2200 Pinwriter 24-Wire 359 
P5200 Pinwnter 265cps 519 
P5300 Pinwriter | 36 Col. 669 
LC-890 PostScript Laser 3295 
Okidata 

ML-172 180cps, 180 Col. 219 
ML-182 Turbo 220cps 230 
ML-320 300cps, 80 Col. 359 
ML-380 180cps, 80 col. 389 
ML-390 270cps, 24-Wire 499 
ML-393 450cps 24-Wire 1049 
Panasonie 

KX-P1180 192cps, 80 Col. 185 
KX-P1191 280cps, 80 Col. 239 
KX-P4450 Laser 1399 
Seikosha 

SPI6O0AI 160cps, 9-Pin 179 
SK-3000AI 300cps, 136 Col. 369 
Star Micronics 

NX-1000 140cps, 9-pin 165 
NX-2400 24-Wire 170cps 349 
Toshiba 

ExpressWriter 301 349 
ExpressWniter 311 439 


1/0 DEVICES 


Chinon 

DS-3000 Scanner 569 
Houston Inst. 

9012 HIPAD +12"x12" Tab. 399 
PC695A 4-Pen AGB Plotter 599 
Logitech 

New Logitech Mouse M9 79 


ScanMan 400DPI HiRes 189 


Microsoft 

Serial or Buss Mouse 119 
MSC 

PC Mouse 69 
SummaGraphics 

SummaSketch +12°x12” 399 
The Complete PC 

Complete HandScan % Page 169 
Complete Full Page Scanner 579 


Okidata 


ML-183 120 Draft 
30NLQ 136 Col. 





STORAGE DEVICES SOFTWARE 


Archive 
Archive/XL 40MB Intemal $339 
Micropolis 
159MB 23Msec ESDL 1299 
Miniscribe 
8425 20MB 3%” 40Msec 249 
3650 40M8 5%” 61Msec 329 
Monntain Computer 
TD-4000 40M8 Int. Tape 369 
TD-8000 8OMB Int. Tape 449 
Plus Development 
20M8 HardCard 519 
Seagate 
ST-225 20M8 w/cont 249 
ST-238 30M8 w/cont 289 
ST-251-1 40M8 28ms 349 
Sysgen 

idge-File 54" External 249 
Reliant Model-215 60M8 469 


WELTEC Laptop Subsystems 
360K 5%" Extemal Floppy 
20MB Portable Hard Dnve 


mm & 


199 
849 


Aldus PageMaker $469 
Ashton-Tate dBase IV 459 
BLOC Form Toois 55 
Borland Quattro 159 
Central Pt, PC-Il Opt. Board 119 
DAC-EASY Accounting 60 
DataStorm ProComm Plus 49 
Delrina Per: Form 159 


Sth Generation Fastback + 98 


FoxBase + Development 199 
Inuit Quicken 33 
Lotus 1-2-3 299 


MECA Managing Your Money 119 
Microcom CarbonCopy + 109 
MicroPro WordSuar 5.5 239 
Microsoft Windows 286 70 
PaperBack VP-Planner + 119 
Peter Norton Adv. Utilities 80 

leck DESQView 2.02 80 


SPC: Ist Choice 30 90 
SPC: Professional Write 149 
Traveling Lap-Link + 85 
WordPerfect 50 219 


i+ a 


Over 500,000 Satisfied Customers 


800-233-8950 


In Canada call: 800-233-8949 
All Other Areas call: 717-327-9573 Fax call: 717-327-1217 


Educational, Governmental and Corpora 


ite Organizations 


Call toll-free: 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 


POUCY Add 3% (minimum oie chipping and and 


handiing Larger shipments may req 


charets Personal and company checks tire a ms 
to clear Credit cards are not charged unul we ship 

Pennsylvania and a Riaryland cesidents add appropmate sales tax All 
to change All xems are subject to availability We cannot 


pneces and are sub 


MMC 


ieee erg tar I 
es are USA. 


guarantee compatibility. We are not responsible for typographic or photographic 
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Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. 


Bll2 








™ 8 Mbytes of fast 32 bit memory. 
Works in all Micro Channel™ computers. 
LIM 4.0 driver provided. 
Provides extended and expanded memory. 
Fast and simple switchless installation. 
i Automatic configuration for DOS, OS/2 or UNIX. 
Risk free guarantee. Two year warranty. 
IBM approved ID. Fast delivery. 
 OS/RAM32 is $299 without memory. 
Ask about our low price guarantee. 

Call today 1-800-234-4232 or 617-273-1818 


PS/2 and Micro Channel are trademarks of {BM 
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PROTECT YOUR COPIES 
OF PC MAGAZINE 


Make your collection af PC Magazine a handsome additian to your affice ar home—and protect 
and organize your copies for easy reference! 

PC Magazine Binders and Cases are made af durable, luxury-look leatherette aver quality 
binder board. Custom designed for PC Magazine, every arder receives FREE transfer fail ta 
mark dates and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS TPCMAGAZINE 


= do Jesse Jones Industries 

"> 1 499 East Erie Avenue - Philodelphia, PA 19134 

"© Pleasesend 1 Binders C) Cases Quontity 
Payment enclosed § .” Add $1 per case! 
| binder for postage & handling. (Outside USA, add 
I $2.50 per case/binder ordered, US currency only.) 
| Gane Veo CMC (Minimum order $15,) 


V card No. 


Capital Equipment Corp. 
Burlington, MA. 01803 
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Tutor 


Chances are that your parallel printer 
adapter uses IRQ7 and your floppy disk 
drive controller uses IRQ6. And IRQO and 
IRQI are already assigned to devices on 
the system board. Your only recourse is to 
find an IRQ line that’s unused—no easy 
task when you can’t find the documenta- 
tion for all the installed adapters to deter- 
mine what IRQ levels are used. After a 
while, the 16 different IRQ levels on an 
AT start to look better and better. 

There are always exceptions to the rule. 
If you read chapter 4 of IBM’s Personal 
System/2 and Personal Computer BIOS 


The goal is to 


configure expansion 
boards so that 

each one has its 
own IRQ line. 


Interface Technical Reference, you'll find 
a discussion of interrupt sharing. It’s easier 
with the Micro Channel because interrupts 
there are level-sensitive, but devices can 
share IRQ lines on a standard PC or AT 
bus. The catch is that software interrupt 
handlers supporting devices on a common 
IRQ line must be sensitive to the fact that 
they're sharing the IRQ channel and must 
conform to a rigid set of protocols that pre- 
vents them from conflicting with each oth- 
er. The drivers supplied with most boards 
simply weren’t written that way. 
—dJeff Prosise 


ASK THE TUTOR 

The Tutor solves practical problems and 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the ‘“‘By Mo- 
dem’’ sidebar in the Utilities column). 
We're sorry, but we cannot answer ques- 
tions personally. a 
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i. Connectivity 


CONNECTING AT&T SYSTEMS 
lam with a federal agency that has AT&T 
382 400s in approximately 2,300 locations 
across the country. These supermicros 
have about 7,000 AT&T 6300s connected 
to them as terminals. We are evaluating 
AT&T's StarLAN as a means to connect 
them all together and distribute processing 
more evenly. Are there any other LAN sys- 
tems, like Novell's, that will work with the 
382? If so, how do they compare? What's 
the best way to connect all of these sys- 
tems with an IBM 3090 running MVS? 

Bill Bryan 

Springfield, Virginia 


} 1 £2: The name StarLAN refers to a net- 

£3 work wiring and signaling archi- 
tecture created by AT&T that uses 
CSMA protocols over twisted-pair wire. 
AT&T gives the name StarGROUP to all 
nonhardware products, including its server 
software for Unix systems like your 3B2s. 

If you connect your AT&T 6300s to- 
gether as nodes on a StarGROUP network 
instead of as terminals on the 3B2s, you’ll 
have the best of both worlds. The 6300s 
will still be able to run Unix applications as 
terminals connected over StarLAN, and 
the 3B2 will be able to act as a file and print 
server under the StarGROUP software. 

The server performance times we mea- 
sure are like the quarter-mile elapsed times 
reported by automotive magazines: the 
numbers reflect performance, but few peo- 
ple need that maximum response. The re- 
sponse times you get from server software 
ona Unix-based system like AT&T’s Star- 
GROUP aren’t as fast as those you get 
from a screaming 386 or 486 processor 
running under NetWare, but the service is 
likely to be good enough for 90 percent of 
all installations. 

Since StarGROUP runs over NetBIOS, 
you should be able to use any of the popu- 
lar SNA gateway products to connect to 
your mainframe. Check with the compa- 
nies we covered in our review of SNA 
gateways in the December 13, 1988, issue 
for an update on the compatibility of their 


Clinic 


@ CONNECTING AT&T 
SYSTEMS: If you already 
have AT&T computer 
systems, it makes sense 
to move to AT&T StarLAN 
for system Integration. 


@ MEMORY CONFLICTS: 
ARCnet and Above Board 
memory conflicts are 
easily resolved. 


@ USING NONNETWORK 
SOFTWARE ON ALAN: 
if your software doesn’t 


support file locking, it can 
be dangerous to 
use it on a network. 


@ NETWORK CRASHES: 
Abad connection 
between the data bus 
and the adapter card in 
the server can cause 
mysterious crashes. 


@ FINDING A WORK- 
STATION ADDRESS: 
This simple program will 
display an adapter 


address under NetWare. | 


products and AT&T’s NetBIOS. 

My strong advice is to take advantage 
of the ‘“‘technology upgrade’’ clause in 
your contract and move the AT&T 6300s 
onto AT&T StarLAN running under Star- 
GROUP software. Other solutions offer 
performance advantages of unknown utili- 
ty and may greatly complicate your main- 
tenance and support problems. 

See the August 1 989 issue of PC Maga- 
zine for an in-depth look at AT&T's Star- 
LAN hardware and StarGROUP software. 
And for more information on this type of 
networking see ‘‘Making Connections: 





Fast Performance over Telephone Wire’’ 
in the September 13, 1988, issue. 


MEMORY CONFLICTS 
luse a Compaq Deskpro 286 with an Intel 
Above Board that carries 2MB of RAM as 
expanded memory. We want to put the 
Compaq on our ARCnet network running 
Novell's NetWare, but the Pure Data ARC- 
net card and my Above Board occupy the 
same memory address. The PC techni- 
cians can't find a memory location that will 
allow me to use my Above Board and the 
network adapter at the same time. Can you 
help? 

David Zakary 

Toronto, Ontario 


H } ’ i } Intel reports that about 15 percent 
H of the calls it receives on Above 
Board products deal with ARCnet 
card memory conflicts. This is because 
both the ARCnet boards and the Intel 
board default to a memory address of 
D000. The easiest thing to do is to move 
the ARCnet card to memory location 
CC00. Check the manual or phone Pure 
Data at (416) 731-6444 for information on 
the proper switch settings for this address. 
Since the Above Board addresses only 
four pages of memory, it will stop at DFFF 
and won't interfere with the CCO0 address. 
Remember that you must generate a 
new NetWare workstation shell for this 
memory address; the process takes only a 
few minutes. Note that you'll be able to 
use the new version of the shell only with 
boards residing at this address, so don’t 
mix it up with the default version of the 
shell. 


USING NONNETWORK 

SOFTWARE ON ALAN 

Ihope you canhelp solve a problem that I'm 
having with a particular medical office soft- 
ware product. When | purchased this pack- 
age last year, the company indicated that it 
could be upgraded to a multiuser system. 
Now they've informed me that the multiuser 
option isn't available and that they're dis- 


DECEMBER 26,1989 PCMAGAZINE [Ed 


Connectivity Clinic 


continuing the product. | asked about using 
the current software on a LAN, but | was 
told this wouldn't work, because the soft- 
ware doesn't support file locking. 

Can you suggest a solution that doesn't 
involve buying a completely new program 
and reentering all of the data? 

G. W. Grass 

Akron, New York 


i i The only safe way to employ your 
old software on a LAN is to allow 
only one person at a time to use the 

program. You can load the software on a 
network file server, but if more than one 
person at a time tries to run the program us- 
ing the same data files, the second person 
will probably receive an error message. 
Even if this doesn’t happen, both users nun 
the risk of corrupting the data files or at 


If you can’t live with 
a one-at-a-time mode, 


the only solution is 


to replace the entire 
software setup. 


least destroying each other’s current work. 

If you can’t live with a one-at-a-time 
mode, the only solution, unfortunately, is 
to replace the entire software setup. 


NETWORK CRASHES 

Our five-node LAN runs Advanced 
NetWare 2.0a on a 286-based 10-MHz AT 
compatible with a 3Com 3C505 EtherLink 
Plus card. 

Two or three times a week, the network 
goes down with the message, “Error send- 
ing command to 3C505 EhterLink Adapt- 
er.” (The misspelling is part of the error 
message.) This error occurs regardless of 
network load. | run the 3C505 diagnostics 
following a crash, and the card passes. Al- 
though rebooting the server restores the 
network, the problem is worrisome. Any 
suggestions? 

Mark Lee 

Austin, Texas 
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i We’ve seen the same message. 
The cause in our case was a bad 
A physical connection between the 
board and the data bus in the server. Take 
the 3CSOS out of the server. Make sure the 
contacts on the bottom of the board are 
clean. You can bumish them with a pencil 
eraser to brighten them, but carefully get 
rid of the rubber crumbs. Before putting 
the board back in the server, look at the 
contacts on the data bus. Make sure none 
of them are bent or broken. You might try 
using a different 16-bit slot. Make sure the 
board is firmly seated, and that the Ether- 
net T-Connector doesn’t push the board 
out of alignment. Screw the board in. No 
guarantees, but we have seen stranger 
problems cured by reseating adapter 
boards. 


FINDING A WORKSTATION 
ADDAESS 

Some time ago, you published a method by 
which the physical address of an ARCnet 
card could be identified. There is a simpler 
approach available for most Novell installa- 
tions, 
Function call EEh, Get Physical Station 
Number, will retrieve this information in the 
CX, BX, and AX registers. I've written a little 
program called NETNUM.COM that re- 
trieves this information, displays it on the 
screen, and returns an ERRORLEVEL 
equal to the lower 8 bits of the physical sta- 
tion number. 

The program first takes a look at the logi- 
cal address of the workstation, using func- 
tion call DCh. I've observed that a logical 
number 255 (FFh) is retumed when a work- 
station is not connected to the network and 
have used this in NETNUM to verify that a 
machine is actually connected to the net- 
work. 

This program doesn't work correctly on 
NetWare ELS (Entry Level Systems) pack- 
ages. These networks always return a 
physical address of 2, regardless of the 
card setting. 

In newer versions of NetWare (ELS-1, 
2.10 and later), the option /A has been add- 
ed to the USERLIST command that will pro- 
vide the physical address of all logged-in 
stations. 

Robert Soppe 

Portland, Oregon 


Pe Mr. Soppe’s code for finding a 
i = £} network address is too long to pub- 
EXEMES lish in Connectivity Clinic. How- 
ever, it is available on PC MagNet. 
Because it’s useful to determine a No- 





NETADD.SCR COMPLETE LISTING 


N NETAOD.COM 
A 


MOV 
INT 
PUSH 
PUSH 
MOV 
CALL 
POP 
CALL 
POP 


Figure 1: When this script file is redirected to 
DEBUG, it produces NETADD.COM, which will 
display the address of a network adapter card. 


vell adapter address quickly, PC LAN 
Labs wrote NETADD.SCR (Figure 1). 
When NETADD.SCR is redirected to DE- 
BUG, it automatically creates NETADD 
.COM. To generate the .COM file, at the 
DOS prompt enter 


DEBUG < NETADD.SCR 


This little program will quickly display the 
adapter address. However, it does not 
check first to see if you are connected to a 
Novell network. 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We'll gladly answer” 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the “‘By Modem’” sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler’s 
box named CONNECTIVITY CLINIC). = 


The Wait is Over. 


Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters 
or PC-based emulations. 
Pacific Data's Plotter in a 
Cartridge™ is the newest 
and fastest way to emulate 
HPGL on your HP LaserJet 

Series Il or Canon LBP-8II. In 
fact, it's as much as 100 times 
faster! 

Complex engineering or architectural plots 
taking 10 to 20 minutes on a plotter can be com- 
pleted within 10 seconds! Crucial when multiple 
revisions and check plots are needed. 


HPGL™ 
Emulation Cartridge 


PACIFIC 


= Pacric 
DATA PRODUCTS  Senes tare regitered trademarks of HawlettPackard LBP SI x 3 registered trademark of Canon USA. Copynght 1989 Pacrhic Deta Products, tne 


6404 Nancy Ridge Drive, San fhage, CA 92121 © (619) 552.0880 © Fax (619) 552-0889 » Plotter in a Cartndge is a trademark of 


But there's more to Plotter in a Cartridge than 
speed. In addition to standard pen plotter 
features, Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter or legal size paper, 
and improves resolution to 1/300 inch. And, 
you can produce up to 99 quality copies using 
virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 


Pacific Data Products—Plug into Power! 


Authorized Dealer: 


Tussey Computer 


307S Research Drive 
State College, PA 16801 
(814) 238-1620 


800-468-9044 


ata Products, Inc. HPGL and LaserJet 
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LAPTOP 





===PLUS 


714-373-2006 


MITSUBISHI 


MP286L: 2 Floppy . 1779 
MP286L: 20MB .... . 2279 
MP286L: 40MB............ 2779 
NEC 
Ultralight 2MB....... .... 1999 
ProSpeed 286: 20MB....... 2849 
ProSpeed 286: 40MB....... 3149 
ProSpeed 386: 40MB....... 3899 
SHARP 
PC 4602. 2 Floppy ......... 1425 
PC 4641: 20MB............ 2175 
PC 5541: 386/40MB ........ 3575 
PC 7241: 286/40MB......... 1975 
ZENITH 
Supersport 2............... 1299 
Supersport 20............. 1949 
Supersport 286: 20MB ...... 2499 
Supersport 286: 40MB ...... 2799 
Turbosport 386/40.......... CALL 
MONITORS 
MITSUBISHI 
Diamond Scan 1381 ........ 519 
Diamond Scan Tilt & Swivel.. 20 
NEC 2A Super VGA......... 499 
MultiSync 3D............. 639 
MultiSyne Plus............ 899 
MultiSync 4D /5D....... CALL 
PACKARD BELL 
MultiSync 8530 ........... 399 
SONY VGA 1320............ 499 
SONY MultiScan 1304 ........ 689 


ZENITH ZCM-1490 Flat Screen 629 





TOSHIBA 

T1000 .............. 599 

With 768K Card...... 849 
TI200F ............ 1279 
TI200FB........... 1339 
T1200H............ 1769 
TI2Z00HB........... 1819 
T1600/20MB....... 3029 
T1600/40MB....... 3449 
T3100E/20MB..... 2539 
T3100E/40MB..... 2889 
T3Z200/40MB ...... 3239 
T3200SX/40MB .... 3879 
T5100/40MB....... 3949 
T5100/100MB ..... 4649 
T5200/40MB...... 4659 
T5200/100MB..... 4949 
DRIVES & BACKUP 
TOSHIBA 

35” internal w/universal 

mounting kit: 720K/ 

144MB .............. 99/109 


FLOPPY 5.25”’ External for Laptops 


360K/1.2MB.......... 299/349 
PLUS HARD CARD 
20/40 MB............ 489/629 


SEAGATE: Pretested & formatted, 
with controller, cables, manual 
& mounting kit. 30MB for 
PC/XT 


PREPAID BY CHECK ONLY 


x MONTHLY SPECIALS x POSTMARKED BY DECEMBER 30, 1989 


DICONIX 150 PLUS 
Par W/3’ Cable 


NEC P2200 wi/stand 
NEC Ultralight 2MB 1950 
PANASONIC KXP-1124 ... 299 


LAPTOPS PLUS 6932 Westminster Avenue, Unit 194 * Westminster, California 92683 
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TOSHIBA T1000 w/768K Card 
and Designer Carry Case ... 975 


TOSHIBA 341SL 

TOSHIBA T1200HB ... 1799 
TOSHIBA T1600/20MB 2999 
TOSHIBA T1600/40MB 3399 
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*x FREE x 
SHIPMENT 


PREPAID orders only (by check) with UPS Ground 
to 48 contiguous states. Allow 2/3 weeks for per- 
sonal & company checks. Cashier check orders 
shipped immediately. 


FOREIGN ORDERS 
WELCOME 


LAPTOP ACCESSORIES 
AC Adapter: T1000/T1100+ .... 69 
110/220 Dual Voltage 99 
AC Adapter: T1200/T1600.. 99/129 
AC/Auto Adapter with Battery: 
Specify: T3100, T3200, T5100, 


Auto Adapter: T1000/1100+ .... 
Battery Charger: T1200/T1600 . 249 | 
Battery Pack: T1200/T1600 . 79/109 


Carry Cases: T1000/T1200... 59/79 & 


Other Models............... 99 


DELUXE Carry Case wi/shoulder 
strap, extra pockets for SW, 
manuals, portable printer, etc. 
Specify model 149 

Leather Case by Toshiba: Specify 
for T3100, 3200, 5100 or 5200 275 

Expansion Chasis w/interface card 
Specify Toshiba model 999 

Expansion Slot (1): WonUnder . 279 
WonUnder II: 2 slots........ 379 

Floppy 5.25" External: 
360K/1.2MB 


MEMORY EXPANSION: 
T1000: 768K Card.......... 


T1200: 1MB............... 599 
T1600: 2MB............... 999 
TS100E: 2MB.............. 999 
73120: 1MB/2MB....... 599/999 
T3200: 3MB............... 1299 
T5100: 2MB............... 999 
T5200: 2MB............... 869 


MODEMS: Specify Laptop model 
Megahertz 1200/2400 .... 169/199 
Megahertz 2400MNP Level 5. 269 
NEC 2400 369 
Toshiba 2400.............. 
World Port Pocket Modems: 

1200 with AC Adapter...... 
2400 without Carbon Copy. . 
2400 Ext WiCarbon Copy+ . 

Ext Modem Cable for Toshiba .. 25 

Numeric Keypad: T1000/12/16/ 
Sh, 0 ee on eeeety conor ae ne eee 99 

Ethernet Card for Toshiba... .. 

Battery Watch 

Laplink Ill: Serial & Parallel .... 99 


PLEASE REFER TO AD# PC 809 
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2 * PRICE WAR x 
a CALL US 
L-A-S-T 
WITH YOUR 
BEST QUOTES 


COMPLETE PC 
Fax Board 9600 
Complete Communicator: 
Modem, Fax & Answering 





JT Fax Board 4800 
JT Fax Board 9600 
JT Fax Portable 4800 
JT PRO 96 Mdm&Fax Brd. CALL 


WORLD PORT 2496 
Portable Fax/Data Modem . 


CANON Fax 8 
CANON Fax 15 
CANON Fax 20 
CANON Fax 23 
CANNON Fax 35 


EPSON F1000 
EPSON F2000 
EPSON F3000 


DISPLAY CARDS 
ATI VGA Wonder 


GENOA Super EGA HiRes+ 


With Gem Graph Software . 
PARADISE VGA Plus 
Paradise VGA Plus 16 
Paradise VGA Professional... . 


VIDEO-7 Vega VGA 
FastWrite VGA 
Vega V-RAM VGA (256k) 


MONTHLY SPECIALS  sosntticen ey cccenen'n, 


CANNON Fax 1S.... 
MURATA MS00 
PANAFAX UF-135 . 
PANAFAX 140/145 


FO. Add special handing charge of 
REIGN $30 per order Air shipmant add 
ORDERS 3 10% (min $50) Some 
countries may be more All credit card ordars add 5% to 
amount owed FAX 714-891-2364 
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= EU) 


MURATA w900......... 

MURATA M1200........... 519 
MURATA M1400 .......... 655 
MURATA M1800 ........... 699 
MURATA M1850 ........... 849 
PANAFAX UF-135....... 529 
PANAFAX UF-140 ......... 675 
PANAFAX UF-145 ......... 675 
PANAFAX UF-150......... 809 
PANAFAX UF-155 ......... 789 
PANAFAX UF-250........ 1249 
PANAFAX UF-260........ 1399 
PANASONIC KxXF 80 .... 569 
PANASONIC KXF 100...... 599 
PANASONIC KXF 120...... 789 
PANASONIC KXF 220..... 1099 
RICOH RF 850........... 619 
RICOH RF 900 ............ 679 
RICOH RF 920............ 999 


MODEMS/ MOUSE, ETC. 


ATI 2400 ETC Int wisw....... 169 
ATI 2400 ETC External....... 199 
HAYES 1200 Int w/Smartcom II 229 
ZOOM 2400 Internal w/sw .... 119 
2400 External............. 119 
MICROSOFT Mouse: Ser.... . 109 
INTEL IThsnisal Erlactony wane 
8087: 5/8 MHz .......... 95/135 
80287: 8/10 MHz ....... 209/235 
80387: 16/20/25 MHz 349/399/509 
80C287-A ................ CALL 


PANASONIC KXF-100 .. 585 


POLICY: Prices & availability sutyect to change Add 3% 
(Min $5) for COO. MC/VISA, and 5% for Amex. All sates 
final Not responsibte for iodity Refused / returned 


compat 
shipments subject to 20% charge (Min $50) 
FOREIGN * ORDERS » WELCOME 
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SHARP FO.-220....... 


SHARP FO-230............ 689 
SHARP FO-300............ 679 
SHARP FO-330............ 849 
SHARP FO-510............ 1079 
SHARP FO-550.......... CALL 
SHARP FO-700 .......... CALL 
SHARP FO-800.......... CALL 
SHARP UX-110 ............ 569 
SHARP UX-180............ 639 
SHARP UX-350........... 1039 
SHARP GX-9500......... CALL 
TOSHIBA 3200.......... 629 
TOSHIBA 3300............ 699 
TOSHIBA 3400............ 699 
TOSHIBA 3600............ 849 
TOSHIBA 3700............ 969 
TOSHIBA 3750............ 969 


SOFTWARE BONANZA 

BATTERY WATCH Ver 1.0 - 3.5" 39 
BITCOMM 3 Ver 3.5 - 5.25"... . 25 
BORLAND Sidekick:Specify 5.250°35 29 
CARBON COPY Plus Ver 5.1-5.25" . 99 
EASY by MicroPro Ver 15-35" 39 


GEM GRAPH 5.25" .......... 39 
LAPLINK III: Serial & Parallel... 99 
LOGI Paint/LOGI Cadd..... 15/35 
LOGITECH Publisher ......... 35 
LOTUS Metro 3.5" Ver 10..... 25 
PC PAINT Plus - 5.25"........ 25 
PRINTERS 
DICONIX 150 Plus Par wi3' cable .. 339 
NEC P2200 Parallel ......... 329 
5200/5300 ........... 499/659 
Color Kit for 5200/5300 .... 109 


Cut Sheet Feed 5200/ 
ee Cee eee 169/199 


KXP 1240 ce eaecae 309 
KXP 4450 Laser......... CALL 
TOSHIBA 301/311....... 339/389 
B41SLi on tics hems eee 489 
KENSINGTON Printer Stand ... 20 
With Printer ............... 10 


SHARP WIZARD 
Hand Held Electronic Organizer 195 


PLEASE REFER TO AD# PC 809 
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Performance 


EXCEL Into The Future z« 











TEE GOK GAUXISE ZOEK GUOKARD STK 
EXCEL COMPUTER PRICE LIST GAK —_G40X200 256K GASKENO —25GK_ 102808 


OLOR] VGA 
MOODELIDESCRIPTION VGA [SYNC | 


PORT] 111 3608 Fpny Owe _f 9 | sete [sini | sani [710 | some Jor.1e4 
I-22) 360K Floppy Dives J $549] sen6 | svo7 foto | s7e0_ poise [214 | 
5a ZeM GOMS MFM | $700 | Gare | SomT [s1.81 | sooo [1206 [51.90 | 
ose GOS, FOS | 570 | See | soor [oz | sore [oiz7 [5.2 | 
[2 350% lopy Ones J eae [S71 | see Jsi076 [ sou_[si.11 [51.20 | 
| se [Eamonn ez [1.6 [51 00 [51.31 
a / 32M, SOM, ALL OS] BO 
[3618 [171.20 Repey Ove | 
10aaK 
v2.5 MHZ 
OWA 
AMIGOS fs) Semis Rt 3650 _ [oi z19 [1206 1.457 [1.06 [510 [91.776 [1am | 
J Nonan si {55 rants Sosr1-1stasen [on.a09 [1.06 [5136 
Spoad 161M 20 POMS FLL, cDoB60E5] 1 a09 | 695 





























| BASE SYSTEM Features | PGXT) 88-10 | 60-12 | 206-12 | 286-16 | 996-20 | 306-24 ———_—e 1.109) 
1 )/ J8MiL! 1,$T128 [$1,259 | [51,346 | 
CPU 8088-2, 8088-1) V20_| 80286 | 80286 | 60386 | £0386 wart fio seMLSMeM21sTI38 [51.319 [51.405 | 
Speed (Mnz) 4.77 104.77) 124.77] 12.57 | 16 | 208 | 246 te wana [CORT = 
BIOS ERSO|ERSO ERSO| AMI | AMI | AM) | AM! 
{ AWAAD BIOS [65 /3AMILS.ALL,1-1.MS3 [$1,399 1$1,42 | 
Wart States 1 of} or | of | on | on 1 WARD BIOS 16S /SAMILS FLL LIS 50 


Norton Si-18 [85 /28MILS.SCSI1-1.ST296N_ 151,509 | $1,596 | 


standard Memory Co! 840K 640K 840 $1,973 | 
Standard Me fig, K 640K 860K | 1MB | IMB | 1MB | IMB sd veiadl io eemEsoce a chcames Tae . = = 
On Board Memory Expansion ava) MB | eMB ama i! CDG94155] $1,789 | [sz.0a7 [$2253 [52.069 | 52.345 [2.439 | 


| BRONX [17 (1)12M8 Foopy Deve 0 | s1.216 srs? [1 500 Js 400 [5686 [51,79 | 

| Shadow RAM BIOS 384K | 384K 384K 

' 1024K 20 / GOMILS MFM 2-1. KL320 [51,339 | [51,426 | [51.619 [51.896 | [51.989 | 
opr aneesn: Sopa Re Bs [ieee tetas em [eee eww bovasiaSieuatses [nate sie ae ors a 
Expanion Slots 8S bit 8-8 bit 4-5 bit |2-0,6-16 2-66-16) 2-65-16 |2-8,5-16 


ewan [fo/saMisMemo1 sTise [ot eea [sisus [s1.707 [5.903 [ora [econ fee. | 
Nan Si-21 9 [207 MILS OE 11 Ssost 490 [1 se [st 707 [51060 [i779 [ecm Js.09| 
Speed 25 We 5 saMiLS ALL VTS R60 [seo [51606 [707 [s20ra [ema] 52108 2.199] 


Dual Hard Floppy Controller = w/H.D. wiHD. wiH.D.| Yes Yes | Yes Yes 
Dewce Bays(E-extermal,tint) 46 2-E2-1/2-E2-1 |2E21 |3-£24 |3E2t |3-E,2-1 





aoe 11 | 4 [optional Joptionaljoptonal /optonal THT io ma [as conics Scoit.1 SraseN [or esa fst roe [st aor [so.cs [sto [save [x29 | 
Parallel Ports 2 2 2 1 1 1 i AMI Bi0S [1207 28MILS ALL 1-1 CDO34155] $1,939 | [2.400 [$2219 [$2,456 [$2 509 | 
Game Ports 22 BL | | | 1 see zo Yr awe rppy Ove [sso [sae [sy rar [5 060 [st rao | soo [ze | 
| Bus Mouse Pont Dial |e. 1 Tax [0 semis wea stise [1 200 |si.oee [sovo7 [sos fez109 [soos [oes | 


Power Supply Size TSOW 150W 150W] 200W | 200W | 200W | 200W 
Key Tronics USA Keyboard Yes Yes Yes | Yes Yos Yes Yes 
EZ-DOS 4.0 wGEM.TopDOS Yes Yes Yes | Yes Yes Yes Yas 





2OMHZ — [40/ 26MILS.IDE.1-1.MS8051 [51,499 [$1,686 [$2,197 [$2,363 [$2 179 [$2,456 | $2.549 | 
OWA [E57 SOMISAULT1MSI650_ [51,239 [se,com [se.177 [52.403 [52.216 [52.096 [5a.509 | 
Nerten $22 [OS (2aMiLS SCSL1-1:ST296N [12.050 [2.145 [2.207 [32.503 [sz.au0 [32.616 [32.700] 
Battery Backup Clock Vos Yes | Ves | Yes | Yes | Yes | Yes Ti) sooo 21 nc [1207 25MLS ALL 11,CO094155 3,509 [416 [se,s67 J 50,709 |se.600 [32,006 [5,979 | 
eee ME et AE oe |e ee ah Exp toma [1607 16MILSESD11-1.MS3160 [32969 | [53 433 [53209 [ss se6 [83619 | 
earvah, See a4 516 ie Bee Auigios [267 16MLS ESO, 11. MS9080_ Js 649 [5,796 [$3687 [54 13 J 8.909 fs. 206 [4209 | 


EXCEL Systems can be configured any way 10 best suit your needs, from tape drives to 300MB hard oksks. we can configure i just right for you. Al Sysiems come with ONE FULL YEAR PARTS & LABOR WARRANTY 
* ADD $150 lor Tower Case on systems above * ADD $1000 lor 640x400 GAS PLAZMA Portatie * ADO $100 for 286-20{20Mhz) * MEMORY UPGRADES ADD $295 Per Megabyte for 296-12. 16,20 and $395 Per Meg for 86-20.24 


| NETWORKING) XT/AT BOARDS 
NT200: legabi nd Ne! 


XT2723 $2Mnz UW Motnerdoara$ 95 

Runs Network OS.IBM.MS. $120 XT2004 XT 2-port Floppy Controller = $ 15 

NT2020 CBIS NETWORK OS Software XT2006 XT Mult: VO,SP.PP,GP.CLK § 49 

IBMNOVELL Comaptibie =. $108 XT2007 XT 640K RAM card OK $35 

NT2030 EtherNet Board 10MB/Sec XT2E47 XT Everex 2MB EMS 40,0K $ 78 

NE1000,Novell Compahble $219 X72008 XT Battery Clock Card w/sott. $ 21 

NT2005 Network Terminator Pair $19 XT2009 XT Clock/RS-232 Senai Card $ 33 
NT2006 Network Cable 25foot $32 


| XT2010 XT/AT 2: por GAME CARD $ 14 
| 


X¥2013 XT/AT 2-port Serial Card 1-p $ 17 
EXCEL Barebones 





















¥i2002 Monochrome Grapnic/Printer $ 45 
VI2004 Color Graphic CGA/Prnter $45 
VI2006 EGA Enhanced Graphics Card$119 
VI2075. VGA Analog wi25ék Card = $199 
Vi2081_ VGA RGB/Analog 800x600, 
Peradise Chipset Adapler $199 
Vi2012 12°Flat Monochrome wTit $91 
Vi2018 14°Flat Monochrome wit = $115 
VI2013 RGB Color,640x200 wTit $219 
VI2014 EGA Color 640x350 wTit = $389 
VI2020 14° VGA Analog 640x480 $369 
















{ DRIVES — 

























| DR2001 5.25" 360K Floppy Drive Black $ 66 
DR2003 5.25” 1 2MB Floppy Onve Tan $ 89 
DR2005 3.5° 720K Floppy Dnve $79 
DR2005 35" 1 4MB Floppy Drive $ 99 
DR2023 3.5" Kyocera 20M8 Harddisk $215 
DR2020 Kyocera 20MB PC/XT Kit =: $259. 
DR2030 Kyocera 30MB PC/XTKit $290 
DR2042 Miniscnbe 3650 40MB 60ms 9 $319 
DR2080 SEGATE 4096 80MB 28ms $579 


Keyboards l/O 





















XT2014 XT 150Watt Power Supply $47 
AT2071 12.5Mhz AT motherboard 0K $199 












| | ss2001 EXCEL PoxT $159 f  Vi2025. 3LYNX intolisync, 800x1000 $469 | AT2010 Key Tronic 101 Prot. Keyboards 59 § | AT2002 AT Hard Floppy Controtier 2-1 $ 99 
$$2002 EXCEL 66-10 $172} yizo72. TRUE BLUE VGA Package 102003 ZnixSenal Mouse 250dp1 -§ 39 § | AT2003 AT/XT 1.4 Floppy Controller $ 38 
$$2003 EXCEL 86-12 $189 640x480,.31,256 Colors $549 | 102006 Znx Senal S-Mouse 340dp' § 59 | AT2004 AT 1/0 Board PP.GP,9-RS232 $ 39 
882005 EXCEL 286-12 $379} vt2073. MULTISYNC PACKAGE 102011 Super Joystick Arcade Style $ 209 “ATZEVSNT Everex SWOEMS 4.0,0K Fite 
$2006 EXCEL 286-16 $559 Box600,.51 256 Coors «= $67HF | CO2001 1200 Baud Modem Internal $ 60) AT2006 AT/XT 4-port sensi, 2pop $87 
$S2007 EXCEL 286-20 $599 } XT2005 Super Display 1/0 Card, MGA, 02012 2400 Baud Modem Internal § 99 § AT2045 AT/XT Internal d-deve Cll $ 7 
POLED. WE CGA floppy.cerial printer. game $100 } COMA race Ban! Muceet Mhcaom —HUHD J, ATG ATIXT Int.2-orive Ctr wiexist $ 68 

(T2006 AT 200 Watt Power si $ 
| (ORDER LINE 800-87EXCEL CIRCLE $08 ON READER SERVICE CARD 
EXCEL Computer Undergo a 48-Hour Burn-in NETWORK Free Credit Card Ordenng (No Surcharges). 
30 DAY SATISFACTION GUARANTEED. Handiing-Add $3 per box, $15 per system 
Ahar 11 days of receipt a 15% restootung fee COD Orders - Aad § 3 per box 
| All Products Carry One Year Manufacturer Warranty Purchase Orders Welcome > 
Prices subject to change without note Division Of WAA Inc 5020 NW 39th Street, Lincoin NE 68524 Dwalers Welcome aigicary VISA 


FAX (402) 470-3179 Convenient Hours: M-F 8am-9pm,Sat,Sun 9am-Spm Credit Dept. (402) 470-3446 








Msil Order Electronics - Worldwids 


Logitech ScanMan Plus 
Scanner and Mouse 


Scanner only: <r 


“IBM POAT AT ee A 
§ PS:2 [25 630) ones ri 
rt a 





Niche Tek 9600 Baud 
Fax Board 





RIX EGA and VGA Paint 


<1BM PCACT/AT Compatibie ot 
oe 


«Pap up Mera 
Part Ne, Descripiian Price 
EGAP ca Paint Program... $79.95 


VGAP vca Paint Program $119.95 


« Zoom Image Windows 
«image Library 


Dynamic aaa 


Jo x 
41256-150  262.144n1 (15008) .c1s.001. $3.25 
811000P-10 1 648.$76x9 (100n8) .....$12.95 
511000P-80 1 048 5762? (80ns)....... $13.65 


6MHz or 12MHz Operation 
80C 286 Microprocessor with 
NEAT® CHIPSet™ 
Includes MS-DOS 3.3 & 
GWBASIC 3.2 
One 8-bit and one 16-bit 
(1/2 length) Expansion Stot 
* 1Mb RAM Included, 
Expandable to 5Mb Onboard 
* Two Serial Ports and One 
Parallel Printer Port 
* 20Mb Hard Disk Drive 
* 1.44Mb DSHD Floppy Disk Drive 
* 13.4 Norton SI Rating 
¢ One-Year Warranty 


SLT286......ssesssooeee $2299.95 





Call or Write 
Today 
for a FREE 


80-Page Catalog 
—24-Hour —— 
Order Hotli 


Coiorado Memory 

40Mb & 150Mb 

Tape Back-Upa  -= ~y 

for IBM PCAXT/AT/386 & Compatibles 


(DU10): © Back-up 40Mb in 40 minutes 
* Back-up 60 to 120Mb with axtended 
lapes and data compression software « In- 
cludes 40Mb tape carindge 


QEAS500 150Mm Back-tp..-..$1049.95 
DITO some gat Up cesses 





for (BM PC/XT/AT, 366 or Compatibles 


CATA CAT Tranable OCA... 


SPINR = SpinRlite Hard Disk 
REtOIMANO .....0r--ceeeree $59.05 


V20 & Math Coproceasora 
UPD70108-5 (smHz) ¥20 (Reptaces 6088) ... $5.25 
UPD70106-8 (eMiz) V20 (Repieces 60502) ..$6 | 
8087-2 PCT 
0287-10 
0387-16 
00387-20 


AT Comp (10MHZ) csseseesen 
288 Comp (16MHZ} aasscoue. $349.85 
386 Comp (20MHz), $388 





— QUALITY PRODUCTS 








Jameco 12MHz 286 Laptop Computer 








COMPETITIVE PRICING 
PROMPT DELIVERY— 








MB425S 20M (68ms)3S°HH $339.95 
MS051S 40Mb (28ms)35"HH $469.95 
M3180S 150Mb (17ms) 3.5°HH $1299.95 
= Se 


MG450 — 40Mb (46ms) 3.5°HH $329.95 


M3085 70Mb (20ms) §.25"HH $599.95 
MIOB5XT 70Mb (20s) 5.25°HH (Kit) $649.95 
IM30GSAT 70Mb (20ms) 5 25°HH (Kit $699.95 
| EspD ————__ 
M3180E 150Mo (17ms) 6.25°HH $1199.95 
M9380E 330Mb (16ms) 5.25°FH $1699.95 


SEIKOSHA PRINTERS 
9-Pin IBM Compatibla Printer 


9-Pin Apple Il / Macintosh Compatible 
000. $229.95 


orsvssnscovonvenvenneersuavionauennverseerene 













24-Pin High-Quality IBM Compatibla eons 
s 9. 





24-Pin Multi-Font Wide Carriaga 
IBM Compatible Printer 
SL2Z30...ccecrssessnsovereeccsecsoscrnsessrsscorsesecnsress GOOT.OS 


9-Pin High Speed Narrow and Wide Carriage 
Black & White / Color IBM Compatible Printers 
ISK3000 Narrow Carriage...svecscessssecsceesss $399.95 


SKIOOS Wide Carnage ecoceosereeesecerseerore $499.95, 
ISCK1 Optional Kit allows for Color Printing on the 8K3000 .. $138.95 
'SCK2 Optional Kit allows for Color Printing on the SK3005 .. $140.95 


Dispiay Monitors and Packages 

AMBER 12° Amber Monochrome. cscssconseveseecascenons $99.95, 
14” Flat Paper Whits Monochrome ..ccssees $119.95, 
14" Flat Scroen Amber Monochrome... $109.95, 
14" RG@ 640 x 240 . 
16° Multiscan Monitor 1280 x B00 sass $1090.95 | 
14" EGA 720 x 350.susecsenssceveessoncceceosees 95 | 
TM5154 EGA Monitor & EGA Card seen $459.95 
14" VGA 720 X 480 ssccresesservesnesrenerseseers $398.95 © 
TM5156 VGA Monitor & VGA Card -cous. $529.95 
14° Multigcan B00 X 600 ..csmesscsrnseeereesess $469.95 
M5157 Muttiscan Monitor & EGA Card... $559.95 


Computer Keyboards 
For IBM PC/XT/AT and Compatibles 


with 
ac 


B JE2017 Pictured 


ecssereeee $09.09 
JE1016 101-Key Enhanced Layout with 12 Function Keys o. 
4JE2016 111-Key Enhanced Layout with Solar Powered Calculator... 
JE2017 104-Key Enhsnced Layout with Trackball (140 DPI Resolution) ... 








Belmont Ca B00. 

Beimont, CA 

24 Hour Order Hotline (415) 592-8097 

rexs a) 592-2503 or (415) goo oes 
176043 - Ans Back Jameco Bi 

beta’ Sheets - 


50¢ each 
Send $2.00 Postage for « FREE 80-Page Catalog Vi 


198: 
bed (3 a registered Taserauhe ae 
international Business Machines 





$25.00 Minimum Order - U.S. Funds Onty 

CA Residents Add 6%, 6.5% or 7% Sales Tax 

Shipping - Add She plus $1 50 Insurance 

(May wary scene teng to weight snd nd spe method) 
‘ems, Prices subject to chat 


nge without nobce. 
We are nat responsible for typographical 
We reserve the to substitute manufacturers 
Ce eld and Gd i 
tepresentali 


ms subyect 
Produc.s pictured may 
hat of evens warrare T aveluble 


‘errors: 


Compiete 
Order Hotline (415) 592-8097 » The Following Services Are Also Avaitable Through (415) 592-8097 From 7AM - SPM P.S.T.: 


¢ Customer Service - Technical Assistance + Credit Department - All Other Inquiries 
CIRCLE 179 ON READER SERVICE CARD 


g@Emersoan 


= 


COW™LETS YOU BRING THE 
FAMOUS Lene ECcs800 


Comes Rady Use to Use with a 30 
Mop Hard Drive Loaded with the 
Following Software Menu Magic 


a 7 Home Accountant. Window Works Borland 
ie Quatro and BorlandSideluck. 


4 COW 
See a le 





4D0:199.00 tor Calor, $84.10 for Mono 





PACIFIC 


DATA PROONEIS 


PACIFIC DATA 25.01 1 Camdge 
PACIFIC DATA Postnorpt E 
PACIFIC DATA Poter nia 
PACIFIC DATA 1 Meg Upgrade 





PB1000, 12 Mee $1219.70 PEHOO0, 12 Mer __$1798.86 
PB1000, @0Meg-$161461 PBOOD 19M... .. $1988.70 


TOSHIBA 2 
T-1000. $657 T1600 237 00 
11200 2Ome . 149574 15100 4238 76 
Hep BB 18 tthe, Bae 
TR200SX. WN STOCK CALL FOW ACEESSORIES 
WYSE 

ADL 2108 $096.50 MOL 2214 $1921.30 
MOL 2112 (271.20 MOL 3218. 2060.37 
MOL 2116... . NEW MDL 3225.0... CALL 
$3000, 477/10 Miz $502.11 
5-550 AT Comp . 8/12 MHz, 995.64 
$550, 20 Meg’ yan ~~ 1375.80 1449.45 
S60 286° CALL 


IBM ps2 
3300.15 ee eee 


MOC 70, 3747.20 MOL 
Mot 30286, "0k 4412 
Mot 7 MOL 80-70 





ee 


(2-248 12 Mt 
Z 286LP 12 Ml 
2386 25 MHz 
2-396 33 MHz 
WYSE 5060 Amber or Greens $372.40: $300.19 
WYSE 85 / 30 Amber ~ 375.90 / 294.10 
WYSE 99GT .... .. aR 
WYSE 150. a2 45 
wYCatome 
we, $9785.38 12 012. 12 
10430M. BREA 12x18 71810 
1025... 30x43 13 


CALL 
HP SCANJET + 1088 88 


“WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE” NOW! 
WE SELL NAME BRAND ITEMS FOR LESS! 


iyo ww. rs yw. 


tow 











OY 


for Ll 





CALL 10510. ALL EPSON 
cow’ 960 MODELS 
FORBEST 101050 READY 
PRICEEVER 102550 YO sHP 
MOCKS ofl Cut sheet feeders and ribbons. 

$340.65 P5300... $885.63 
$08.12 P9EOXL 1030.24 

~ BIGGINIK by KODAK 
$900.17 410.17 

TOSHIBA 

_ $468.95 Expresowter 311 $377,189 
Mist ‘50284 301 328.04 

518K .. Sess CALFOR 
1809 $363.63 M909 $457 10 
W624. 48205 M1941... - 399.65 
ML 162 Tune. $204.49 ML 321 7928 
we 7 he 
1282.89 ML 253 995 90 
32900 MU 393.Colr 1087.80 
1124 $33019 1592 son 
1595, 45145 1191 P3212 
1160 19395 1524 $62.10 

LASER PRAITERS 
BROTHEE pcilocin $1790 90/3277.20 
HP Laserde!Model2 ID... 489885 274495 
Heteaaie. out 
HP Desicwrter . - CALL 
NEC LCS0O 3005.60 
PACIFIC DATA 25 1 1 Carnatge 260.86 
PACIFIC DATA Postsongt Carnage 47850 
PACIFIC DATA Piotr n a Canndge 247.50 
PACIC DATA 1 Mag Uporade 263.39 
TOSHIBA Page Laser 1 aos 2079.58 


* Sales 

© Services/Support 

* Product Knowledge 
© On Time Delivery 


oe Ereauesd] Buyers Ms ad 





ELOPPIES, DRIVES & TAPES: 


GENOA 64 Meg lt Tape Ext Tapo 688180 {B18 19 
SENDA Ise pe ic 078.8 
FOMEGA 20420 
IQMEGA Stadt Blak. 98a.85 4308 10 
(OMEGA B244x1B120X ~ 198025, 992.69 
IOMEGA B220X, External § 25" 890 
IRWIN 20M 40M intemal Tape 399.10 $59.20 
MOUNTAIN 4440 Int Ext 305.90 55775 
MOUNTAIN 150M F das.ale 1398.99 
PLUS Passport 4040 Ka. 48975 579.55 
ELS ES Sen i ee eeacee oe 
STORAGE DIMENSION ALL MODELS CALL 
Ext Floppy 225.25 
5.25 Extornal Floppy wr 
a@MiniScribe 
$388.10 MON 2005 $501 40 
1027 44 MN S380E 1472.53 
Seagate 
Meg $250.58 SEAGATE 4006 60 
Mog 26832 SEAGATEST 2511 32523 
MICROPOLIS 


9542.90 1355142 Mag $1017.40 
1489.85 1558 308 Meg 1912.52 


y 


In Illinois 


cow Sells 


AND SERVICES you BETTER 





(708) 498-1426 (708) 291-1737 


















INTEL Above Board Plus $3 
INTEC Pree SoGPC 300 53 
INTEL Visual Edge 448.39 
INTEL Connect Co-processor 712.43 
MATH COPROCESSORS 
INTEL 60287-8. ... $208.55 
WNTEL 60287-10 22288 
INTEL 00397 18 308.00 
(NTEL 90387-20.. 300.65 
INTEL 80387 25 541.92 
INTEL 8087-2... INTEL 00987 SX 382.82 
INTEL 80873 INTEL 60387 33 875.20 
INTEL 60287-6... INTEL B0C86-A 305.50 
SOFTWARE STARTER KITS 
try Lavol 246 Starter Ki 4 Usurs $429.90 © WORDPERFECT50525/35°. $22990/ 230.90 
y Level er Ki 8 User 899 88 ASHTON TATE dBase I+ | dBase 1V_ 424.0: 476.10 
NOVELL Netware 32 457590 ASHTON eas aad Bae 
NOVELL SET Netware V 2.15 2906.60 
NOVELL NETPRO 1420.50 
INTERFACE CARDS 
545 LAN Spool’ LAN 
ANvoard PS2 343.75 | MERI N Caton Coy hove N93? 
LANboand waz? | § ed 
SMC 16 Ba Fie Serv Board ney XEROX Vorara Sofware Verve 20 40.00 
SINE 1000). 28S 4 
29852 
30415 | GOW’ Color / Mone Cards $99.00 / 99.00 
tpa2s | NERCULES* Gor Mane Cane wP 86107 1784 
S7a6s | AMDEK A10A/ 1260 <= = 388 99 679 78 
303.50 | COMPAQ Mono / VGA Mong _. 167,00 / 209 95 
Novelt trained end authorized sales and support ce EL 
See WORKSTATIONS under Computers. NEC Monogr: en 
PGS MAX 126 MAX 15, 139.40 250.20 
PACKARD BELL Groen or Ambac 5995 
EVEREX 12008 / 24008 $97.90 / 104.15 GRAP 1 
EVERE® 2400 Esa) 2000 Fe. eee 
meer TO176 94 BM PS2e5i2 18513 488. 
HAYES Lee ate A Yee 68 
HAYES 1200. sa7m@o 24008 24 43 gal 3 
16320 2400PS2 345.49 MAGNAVOX 6762 at 
200 338.84 Poreonal Modem 108.76 , 
i 
Counor 1209 $18960 1200 External. $128 10 VGA & EGA MONITORS 
24008... 19876 
108.45 14-000 50675 


baat 14400 HST 952.95 
M2 MEGAHERTZ CORPORATION 














2400 for ZENITH $167.10 120 COMPOST Samm) ’ 
2400 tor NEC 225.88 2400 for TOSHIBA 183.74 NEG Mspoyne XL 1 oon 2060 40 
eee 48735 687.25 
} PacKano vet 318.20 
AMERICAN PACKARD BELL 853: : 35970 
AME 1200VK 991145 AME S20ES... gre 
AME S30KT 25772. AME B008T 688.18 
ME 45 162 
(DetaGhieid 
ce ae 
00 Wan 28 9 ATLVGA 12. 13a 
$100 5885 GOue Suge 278 GENGASIO ~ . oyaese 
Durant Technologies, ine. Sa Ee i ice ce 
BPS 300 $21400 BFS.560 $484.11 PARADISE VGA/VGA ¢ 18. 190.68 ' 298.33 
§ 500 HEE EPS 1200... $E908Z VIDED7 VGA Fast Wn 216 A7225.00 
BPS-800 CALL VRAM VGA M5.25 
oe EGA DISPLAY CARDS. 
$249.50 4 Outlet $%A25 GENOA Super EGA H Rees 900 x 800. $242.90 
BC 1200 649.85 LC 1200 15885 PARADISE Ano Swich EGA 480 1BR.SB 
BC 2000 H7820 LC 1400 19620 VIDEO 7 Vega Detuxe aise 
CAD MONITORS & CARDS: 
A.B Swicteng Box (Parate! or Serial) $99.95 : boris «i 
BASF 5 Pack of 10 DS/DD wCane 2300 acne 
INTELLICOM Long Link 12979 A 
a eet 
KEYTRONICS 5151 IBM or ATAT ita = pisse.c0) 
3.8 —— 
rycen i Correction 256K $12 CO APH kd : r Poa ie 
a : 
Sa | LOGITECH C3 Sonal PS2 $09 95 
XT Power Supply 150 Watt — BO | LOGITECH C8 Sore mas 
, MICROSOFT Mouse (Bus Verson) 109.34 
MICACSOFT Mouse ‘Sena Vesion 117 25 
MICROSOFT Mouse w Windows 837 
| MOUSE SYSTEMS (Senal Verson). 9955 
MOUSE SYSTEMS (Bus Version}. 19877 








A A fa DD 
y : fA 
Paes 


Apply for the CDW” Credit Card 


FAX 





CIRCLE 109 ON READER SERVICE CARD 


Order Toll Free 


800-558-0003 os72 


P.O. BOX 17882, MLWAUKEE, Wi 83217 
ORDER LINES OPEN 


BOARDS PC BOARDS 


CALL FOR THE 
LOWEST PRICE. 


Beyond Word Weiter 4 .. 114.95 
Colones Creator + A. 5B 
oem ym ty 


(008 Altzok Sub /a . 31 08/34.05 
AYO Tank Killer ______. 1.05 
ARCS ben. Night Foobell 41.05 
‘Abresre Bate Tank /a t6/28.05 


DS Beck Ups 1 0S, 
avy Flow V0.0 —...... 12495. 


Fox Pro _..____ 44.6 
Proctatce Ptue 8.01 —.... 220.06 
oP Ot 164. A 
Gem 3 DeskTop. V200 .. 174.98 


Look and Link 4... 31 0 
Lovm 12.9 Fold... 33095 
Lucid 30 29 _____. 96 96 
MO. Basic Comp. @0.4 . 31005. 


Order Toll Free PMG 12/26/89 


ut(thility 500-558-0003 


NO CREDIT CARD SURCHARGE 


PRINTERS 


MLS. Windows 300 V2.1. 12496 
MO. Wh Devet- Took? 61095 
M8 Word 5 4 atk J 
M8 Worle V2.0 _____. 06.95 
WL.8 Fortran Compt 4.10 _ 200.98 
Mace Gold 4 — nae 96.95, 
Manage Your Money 6.04124.95 


WI ORDERS & INFO (414) 357-8181 
1, (0) Of) 2 By A's (0) 3 a oe aa 


Seria O Ser we pat FR2 96 


[eal 

E-éouse wipop up biome 6 
M-tzeee wipop wy Mote 08 
C-Mowee wo pp 99 BER mene TD 


PC MODEMS 


9012400 EXE Yotocant MMP. $57 
IV2400 EPG Exar no AG 
‘fevatan 2400, Haywe Compartoin Ext, 128 
Aevetnn 24008 Extornad, 106 
fanitns 9000 Estoraal ~*~ 
Pactard Bel 2400 Heyes Comp. tat, —— 
Pastard hell 2400 Hayne Comp. Exts 140 
apn 2600 Ettore 

Gopre 2400 tntraad 7) 
6 Rates Cot 2400 sar SBP 
US Robots Courier 2400 kntpraal 

US Roteties Courter ¥I2 ..—-———— 

US Robotien Courter HST Geel Bad___1020 


PC DISK DRIVES 


eee a 
Chinon $.5° 1.44 Mag wgtrame ..__.. 


Seagate 
es Sale 


PPE Ist Chole wGuisienl08 65 
PPS 190 Pub 2.04, 


Softeare Bridge 40 . 3495 
Tes VB sei A 

omens TFG 
Tee tans a 


MaseeCard ont Yon orto ptines lachats card ¢. expiration dit ott vigeninms Wl reuifoats slimes incbaty 9% cules x 1 AL FPO. AMI Puurte Riba ent Camda sate. phrase tld 9 vbiuyingsrésirneen GILOD. A ober foreign orden eid UFR ohlpping mintrum G10. At onion chipped 
Comment UA We Uhiged ral clay beset US. ut, © fenge abipping charges amend fhe rixbrarn atmesl yor wil te Dini (he nAdioal arwent Al Gomis Ln rw OW lariat Teabuy waymaty We fo Dol RRND DETERRIMYy & wombs fo Ove te ait iow prime wus On 


satamrs et Larth @ soars mutbortastive eames en ced (#14) 307-851 fo cote es RA. # or pew me will oat be wnngted. Priem hd ommAMly artim to change wthont vata DF Duk Was way cent rome me Be come Or mw FAT cet Minetey el teasing Bn nee 
sweptnan oats bie te ws, epcune moet bn taasind byend cow dtucDy wiih ba wendacteeer 
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HARD DRIVES 





20m SS Seagate 32m 


: conn 


229 





for IBM PCIXT & Compaubles 


Each kit includes drive, cables, controller, 
How-To manual and mounting hardware. 


T238R 
Veane 


= $249 


Mi et niScri ine e 40Mbxi for IBM PC/XT & Compatibles 


Semmes Solutions for Date Storage 


yews 








| ST296N 


SOmp  « 
28ms 


SCSI hard drive with 8 bit 


SS Seagate 


499 


- 30,000 hour Mean Time Between Failure 
. 46ms Access Time 


T includes a half-height 3 1/2” 
MiniScribe 8450 drive, controller, cables, How-To 
Manual, mounting hardware and partuioning 
& formauing sofiware. Autolock! 


40Mb SS Seagate 


MFM ST251-1 
28ms... FAST !! 


Card Drive” 
Hin a 





Card Drtve 20 
Card Drive 30 
Card Drive 40 


$225 68ms 
8438 68ms 
8450 46ms 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most Tandy models. 


The highest in the computer indusiry! 
. Completely tested before shipping. 
Made with high performance hard 
drives and controllers for maximum throughput. 
i, Covered by a One Year Warranty. 
The most megabytes for your dollar! 


and 





M9380E 
M3085 Mi niScribe 


Ly nn 340Mb 


‘569 


With ESDt"] to t High 
Performance Hatd/Floppy Controller 


16.5ms 


stocrcertin terri L795 


High Speed Host Adaptor for Bure $ 1 
POR Tan ! Mard Only Controfle ie 
Hook up to 2 drives off Siler Oly Coonallss Drive 3 ? 
ONE adaptor. Autopark wf Hard/Floppy Conrotter $529 Tegan 
65Mb RLL for IBM PC/XT & Ciiripatibies 
ST277R-1 


SS Seagate 
ve $3.69 


Drive 
28ms Access Time 


Includes 65Mb ST277R-t hard drive, 
controller, cables, mounting hardware 
and How-To manual. 28ms. 


‘419 


tor IBM AT/386 & Companbdles 


‘499 


Inctudes all standard kil lems pius 
hard fwppy "I 10 1" high speed 
controlicr and cables. 





HARD DRIVES 
International 
al Another 

Insighi 


1912 West Fourth Street 

Dept. PC 

Tempe, AZ 85281 

Locai Sates: (602) 96 
FAX; 












In the U.S. and Canada 


24 hr. Order Status: 
ll al 


Sales: (800) 7 


APO/FPO 





~ International 
Sales; (602) 96 
| FAX: 











160Mb 


M3180E 


Iasi Orsiribastien Network. 
mi fii se reserarts ot rrevusore/ Beet 
Machines Carveration. 


17ms Access Time 





Half -Herght 


7 All Products 


VISA MenterCore a) ; 

be come with a 

Prices and. ry subaect Fe 

natice. Aliens are NEW 5% murcheree tor COO 

crters. P-O.es accented torn: 

10 Net 20 $% surcherse. Add $11 showed for 

EXPRESS APOTPO orders. 100 

‘candinons: & hangine charge ts net re- 
must be undermsaaed 

ennai combden. Hard! be 
















CP Advanced Cardai®M 
ie AE Noe CNet a Bor 49, 






Advanced PC Keyboards 
$160 S4key XT/ATswitchable 49. 
5161 10tkey XT/ATswitchatie $6. 


at SuperEGA/480 13a KEYTRONICS 
ee eaoee 148. 85154 Deluxe 10M wid keys 139. 
a 256K, K6101 101 key/AT 110. 

AP Siar 10g et 7AS MBIT YOs keyXTAT.PS2 ... 79. 
RCP Sm-PakcoMpIDRATOK 89. LOGITECH 
ACP 286 Accellerator/XT 199, Bus Mouse PC/XT/AT NEW! 99. 
ACP Muth (0 wiloppy conte /XT 89. Senal Mouse PC/XT/AT MEW! 109, 
Dual Floppy cntrlir] 44MbAT/XT $9, Senai Mouse P92 NEW! . 89. 
ACP Senal VO cargxT 29. aNCROSOFT 
ACP Parallel /O cardXT&AT — 29. Bus Mouse w/PC Paintbrush 99. 
ACP Serial VO card/AT 39. Senai Mouse wPC Pantbrush 99. 
ACP Game adapter poUxT&AT 29. Serial PS/2 wPC Paintbrush 99. 
ACPEI programmerié portst79. 
ACP S76K Card ox Ey MSC Te 

AT Prototype cal 2s, PC Mouse Gish iat a: 

use Set ” 

OH2000MUAT eur 12 pc Mouse bus PCATIAT "98, 


AT Muth 1/0. 3. 
OFI be 2Mb usestMb dRAM 99. 
OF Bhemet Noval, 





OF! Rambank 2/PS2 5060 149, 25 iJ 
No Slot Clock/IOM ea 
MOTHERBOARDS: 256x9 1200s 33. 2569 a0ns $8. 
XT Turbo w/BlOS/OMHz 99. 25619 100ns 42. 64Kx1 2 
XT Turbo w/BIOS/10MHz 89. Tibx3 SIMM Module 120ne 124. 
at ae pweosr outs it 1Mbx9 SIMM Module 1000s 134, 
. 1MbRo . 
‘AT 286 WBIOS/12KA 259, AMbxS SIMM Mogile BOns 144, 


AT 386 w/BIDS/20MHz/Baby . 799. 
ATES OSEAN RR 999. 





ACP has a ful tine at CHIPS 
CALL US FOR YOUR NEEDS 


we have one of the 


inventories on the West Gamstti! 





AST Research INTEL 

lormer/286. 512K 10MHz . S75. 9087. 99. 80087-20429. 
Advantage 2/386 OK, PS/2 398. 9087-1. 199. 80387-25499. 
Advaniage 2. 512K PS/2... 486. 8087-2 142. 80387-33649. 
Advantage AT 128K 278. 80287-6 146. 80387-5X _. 349. 
Rampage/2-286 512K ModSO80 669. 80267-6 228. IIT 80C287/12 288. 
Rampage Plus/MC’512K P52 499, 80287-1D 298, IIT 80C287/20 378. 


Rampage Plus286/512K.AT _ 418. 


80357-16349. 


XT 1140/120Mb MI 
. XT 43806/330Mb,ESO1 


sells ee 

more... TOSHIBA 
«Pricing » Service « Availability 

We won't be undersoid for laptops & printers. 





lus, 84K 199. 


AST Sixpakpl <i 
AST Hotshot 286 accelerator 324. | FU 





ae 


a 


AN Te 
ecmeeee. SONY 
feAWoraer 1024x768) 256K ee ‘3'/2'Wiero Floppy 1 44Mb 99. 
VGA Wonder (1024x768) $12K 385. TEAC 
ATI2400etc int Modem «178, SSBV 360K Floppy/PC/CT/AT 77, 
TOSHIGA AMERICA 
Super EGAHi-Res Plus 189. FDD4403 3" 720K wikt 79. 
Super VGHr-Res 249. 31" 1 44Mb what 96. 
Super VGA256K 299. NOO4D 360K black bezel 79. 
im mona CGA. 75. NOOAE-G 360K bege 7. 
PARADISE NDOGDE-G 12M AT biege 99. 
Autocwtch EGA 480 Hifies 118. ADVANCED 
VGA Ptus/B00K600 149. 510" 360K F bezel 99. 
VGA Plus 16/800X800 199. 501 2Mb black bezel 99. 
VGA Professional/800: 289. 3° 144Mb Floppy wikt 89. 
NERCULES 3'e 720K Floppy w/kit 53. 
Hercules VGA... 186. External Orives 
Color Card... «138. 51/4 360K for 199, 
a te 
InboardSA6PC to/16MH2.1Mb 698. 3/4 i ! 
Se = 
AboveBoard Pius w/S12K Br REMOVEABLE DISH DRIVES 
Caer recto CAEN ton, 
b 
net BOD bt, VGA Card 188. Beroulll 44Mb internal 5° 1099. 
ProBesigner VGA 16-biV/256K 299. Bomouli Dual4M ext 5° 2209. 


ProGesignerPlusVGA 16/512K 319. 
RAMDUEST Ilz, Mod 50/60 


QUADRAM Saie! 


Bernoulli 20Mb intemal 51%’ 1099. 


219. Bernoulli DustZ0Mbext S'«' 1799. 


Tei-pak 20Mb cartndye 51/4". 188. 
255 





Microfaze|| butler w64K ~ 269. Tr-pak 20Mb cartndge, 8° . 

Quadsprint uy PC2/50 Adapter card... 149. 

Uy sea ms sale! 79. 220, 
‘Siiver Quadboard Sixpak comp 7. 

VIDEO 7 

VEGA Deluxe EGA 189. 

VegaVGA. 480 199. 

ass VORCIESDS a8. GP 





ce 


ie 


at our discretion 


Advanced | Com 


SSS eee Se ee eee 
1310 E.Edinger, Santa Ana, CA 92705 « FAX 714-558-1603 » Customer Service 714-558-1356 - Sales 714-558-8813 


We accept MC/VISA/AMEX, me creel BA Your card not charged until we ship 100% guarartee, defective software replaced immedmtely, detective hardware ired or 
replaced Items subject to availability Proes subject to change without notice 7 nt pel pe 


Complete 
PC 

Half Page | 
Scanner 


Scans a 4° width with 200dpi resolution, 
includes the powerful SmartScan ed 


software and it’s now available from AC! 
for under $200. 


MICROPOUS: 
| 1365/145Mb ESDIFH 26ms 1149. Panason 


1335/70Mb. MFM, FH.28me 569. 


MAXTOR 

XT 1085/70Mb. FH.MFM 27ms 799, 

on 1495. 
40. 


MINISCRIBE 
Minescribe 8425, 21)4b 


229. 
Miniscribe 3053, 44Mb 449, 
Mintscribe 3085 70Mb 619. 
Minscribe 8438 30Mb 249. 
Miniscribe 8450 42Mb 
Minecribe 31308, 120Mb 


PLUS Bevologment 
Pius20 Har 20Mb 49ms 


Pus40 Hardcard, 40Mb,39ms 
Passport 20 


SEAGATE 

20Mb.S1225(65ms) HH MFM 
OMb ST238A(65ms) ALL HH 
40Mb ST251(40ms) MFM HH 
40Mb ST251-1(26rr6} MFAA.HH 
6OMb.ST277R(40ms} RLL.HH 
40Mb ST4053(26ms) MFM FH 519, 
‘BOMb ST4096(26ms) MFM FH $69, 
20Mb.ST125 3 5'(40ms) MFM. 259, 
30Mb ST138. 3.5°(40ms) MFM 278, 


WESTEAN DIGITAL 
FiecardPS30 PS/2 model 30 369. 


S290. 
669. 
42a, 
229. 
248. 
367. 
3. 
468. 
519. 


Filecard30 306. 
JO06V-MM1 1660 MFM 1.4 129. 
1003V-SAT ALL 31 » 129, 
1O06V-MM2 F/H MEM 14 ee 
1002°27% Sbil RLUXT 


WX1 Cantrotter MEMUXT te 
WD286-WDM20 AT/286 M8. ea. 


“Tweens 





WESTERN DIGITAL 

StarLanPLUS 

kit w/sw(3 users) 699. 

(gwen tor less than $300/node| 
id software 


Etneeard PLUS a 289, 
Ethercard ae wr 

(twisted pel mo 
thercard SPLUS PS" 
(microchannel) 























‘PLOTTERS 
HOUSTON INSTRUMENTS: 
DMPS2/S2MP, etc call 
SCANCAD call. 
DMP58/V61 /62/696 call, 
favre 
102 Salt 10H... eal 
call. «nite 
1824/1124 549/349, 
KURTA 
an ne 4450 Laser 1419, pas ie: rea oa 
NK 1000 60 col 9 90; er ae ee we en ce 
NX 1000, Rabon 60 col 269. SUMMASKETCH 
NX 2400, 60 col, 24pm 289, «12x12 369. 12x18 
yosrwa “DISKETTER/ACCESSORIES 
PA21SL 24pin. 216eps 380, . 
ere 24pin, 216eps at 
Va" 4. 
Expresswrter 3017311 sag/aog, V4 D800 sto = 
a= 12 yago, 2 UZ OSOOHD 2 
J C2000 comp 19.95 
BC 1000 20Mp 15.95 
Be Soon eT 598 
Sooonned w sonwaret . 
{Bodbeud wisofwar(ent) OC 300XL/P 45M> 20.99 
peter hosts et) BULK 
§ 1/4 DSDD box af 100 35. 
Pa 72008 feet i § 1/4 DSHD box of 100 50. 
3.1/2 DSOD box ol 100 120. 
GPa Pend 287 31/2 DSHD box ol 100 229. 
board + Advanced PRINTER: 
Hand Scan 400 ACP 256K parallel butler 188, 
Hatibape Seam 178 advanced SWITCH BOXES 
Lae ome Be Ro ER 
on . 
a seni oon 
rallet converter 
1200/2400 (internal) 286/439. Guttalo Sx 07) aoe 
Siarimodem 2409 ectema) 428. {ope accra 
sare Moe 108. WTELLICOM 
Longhnk-Paraltel .. 139. 


Connechon Coprocessat 698. 
optional 2400baud Modem 21: 

24008 Modem2, 502 60 70,8 3 
‘24008 Classic Modem2, 























Shipping $2 00 per order 182 1D Ibs UPS Ground Fi 
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Top Ten Mail-Order 
Company 
Februsry 1989 





ACP's Own 
Top-Quality PC 
Compatibles! 


i 


« New Case Design 
for ihe ‘90's! 

© New Low Prices 
on 386 models! 


Advanced 386 Ciones seve$$ 
Advanced386/20 base call. 
Advncd386/20 Mona/40Mb. call, 
Advanced386/25 bass call. 
Advned386/20 Mono/40Mb call. 
Advanced 286 Ciones save$$ 
Advanced 286/10 bara bones _ call. 
Advanced286/12 bare bones call. 
Advanced286/12 base system call. 
Advanced 286/16 base system call. 
Advanced XT Clones saves$ 


Advanced XT/10 hare tones call, 
Advanced XT/10 base system call 


call ACP for more system 
options and details...we can 
ieip you configure the system 
at's best fai i yee right 
over the phot 































ALPHAMICRO MIGENT Backup Power Supply, 450w 289 
VCR Videotrax ia og bg i 1200 saiet 79. sachin Power Pn 730u 499 
tape backup cat RIPHERALS up Power 1200W 
ven Videotrax besorgen ree ea/149, Seer Pet SO Eee 108, 
tape backup PS/2 349. 12002600 (external) 78/178. 
" COMPUTERD-CLONES in Tate dBase IV 479 
us Piven d = n i os ah 149 
ine 20M iouo octal 48 4200824008 (interna!) hacer ey ae Shoe neelnes® 
BS SNEED AST 286 Mono Sys w/20Mb call. ase. 
ARCHIVE fs A AST.386C. Mono w40Md call, C 268 
Eee ciarettts 2 mame aaeg Se S 
exter “er 
_ sei 410A 260 149/699. EPSON Corel Draw 389. 
“PRUNTEREAABERY ‘om NEWT Laptop 286 eal GAC Easy Lom 4. 
ee Fis? roovega,  Eauety '+ Ile Call. DigtalDB Pubbsher 104 449. 
8514/9514 5491195. NYUNDAT FOX Foxbase+ Dev v2.1 239. 
1200, M8 1000-172 ee NEW! 2B6E/Turbo16TE call, Generic CADD vi 0 32, 
369. HSPSS0 919. Aunone 40/59 1299/2899, NEC a 
pan Mubsyre GS 259.  Prospeed 288/Prospeed 386 a 
150Pius/300P 349/449. Mungnc 2A/Mulignc 30 409/689, Uttralite 329, 
EPSON Multisyrvc XL 20°(1024x768) 2000. Hy 
DFX5000. call, 0850 580. SAMSUNGIMTEC 4641 Laptop 356. 
Lx6id 169. 101050 778. 1256417 amber FTL mono 78. 449. 
FX850 LO3S0 call. 1457A14" amber flat screen 99. T1000 L: atx Drawe 259. 
FX1050 rr LQ2550 cal. 1457114" white fiat screen 89.74 2008B/1 atx in-a-Visron . 
L510 359. 1454K 16° CGARGE Color. 228. T1600/4100e gstar Ps 
Advanced 2a aed Binge 1453 14° EGA Color 368. T3200200SK 
full ine eater 14530 14° VGA Color 299. 151005200 
HEWLETT PACKARD: 1455 14° Multscan Color 439. 
25 in 1 cartndge (comp } 345, 567115 Fulpg while ward 609. ZENITH 
‘Spreadsheet carte (comp) 188. WYSE Supsspot pode Momiz) call, 
Fee eee ay car, SVN ms See Teco MogeD call, 
pag aa | Turbespon 386/386 wimodemeall 
Pome 1, 2s a8. All-New 120 Pg. 
minter 
Proper X24E 240eps 2gpin 648, MMLC AL Oza ACP Special Buy! 
Proprinter XL24E. 240cps 4p 729. Buyer's fejii{e/-) e be te I 
NEC ienuine 
2200 2apir(360G00m) 948 Now Availabie! IBM 169.) 
{s90 Slortwnter. "3988. NETWORKS*LAN © . 
OKIOATA 1200 Baud Internal 
asa ao PS/2 Mod 
pa eesi0g5, Etheriink card ae. odem 
\ANASONIC NOVELL ae 4 
288. Tears s9q257, ELS-|Startor kit zoo. | While Stock Lasts! 
1592/1595 427/467, ELS-1IStarter Kit 1399, 


| Express next day available. 





LX 810 200 CPS, 30 NLQ 
£X 850 264 CPS, 54 NLO 
FX 1050 264 CPS, $4 NLQ 
LQ $10 225 CPS, 75 NLQ 


Novell Advanced Netware V2.15 .. $1799 
Novell SFT Netware 2.15 
Novell ELS Level 14 User . 
Novell ELS Level 11 8 User 
Novell NE 1000 Ethemet 
Workstation Board . 

Novell NE 2000 
ARC Net PC 130 
ARC Net PC 130E 
ARC Net Active Hub/Paasive Hub289/72 
Westem Digital Ethernet Card 


386 20E 40 mb. 

110 mb... 
286 Desk Pro 12 mh: 
286E Desk Pro.. 


Compag Port. 386 Model 40/100 


5080/5795 
Compag III 20mb/40mb ....... 3595/4069 
Compaq 386-S model 1/40 


2350/3049 
Compag 386-25 110/300 .... . 6529/8695 
Compaq SLT w/20 mb.......... 


+ 3898 
Compag SLT w/40 mb . 4349 


PERSONAL SYSTEMS 2 
Model 70 Portable 60/120... $5585/5995 
Model 30 286 w/20 mb vote TIS 
Model $0-30/60 .. ... ~ 2229/2825 
Model 70-60/120. 3795/4639 
Model 80-40/70 4395/4825 
Model 80-300 7999 
Madel 55 SX 30/60 ““9829'31 19 


Ve've g 


8087-3/8087-2 
80287-8 


256K Chips/64K Chips 


NEC 
Mullseyne I 


MAGNAVOX 
Amber 776 ...... $89 
mie Gi RGBSO 8762 ...249 
Dp. ..649 EGA 9CM0S3 ..359 
Multisyne 4D 1150 
Multisync SD 2350 
uleayoe XL 


MITSUBISIO 
Diamond Scan $499 
HL6605- 15° ...1225 
1L6905-19" 


oat eo 
aa 


WE ACCEPT VISA 
MASTERCARD 
AMERICAN EXPRESS 





10 MHZTURBO 
I floppy, 640K, AT style keyboard, 
monographics card, mono monitor..$699 
Color System add $150 w/20 mb 
add $249, w/30 mb add $269 
286 Bulldog 10 MIiZ 
IL mb Ram, 1.2 floppy «0.000 scsoneeee 
BULLI os 12 MHZ 


I mb Ram, I.2 flop .. $19: 
BULL! pod Bes CACHE 


4mb Ram, 1 one 
BULLDOG 
Amb er I. 2 er 


.. $2798 
26.33 CACHE 


386 20 MIIZ. Portables 
I mb Ram, 40 meg hard disk......... 
AST 


AST Premium 286, 10 mhz, 0 wait state, 
512K DOS keyboard, controller 

1.2 floppy ... 

AST Premiu 

1200 1 1 mg,’ Dos keyboard... $2699 


Toshiba 1200 

Toshiba 1200F 

Toshiba 3100E 

Toshiba 1600 

T3200/TS 100 

Toshiba $200 40/100 
Zenith Super Sport 20 mi 
Zenith Super Sport 286 20 mb 


- 3398/4239 
4999/5389 


Seagate 20 mb w/conur.S1225 
Scagate 30 mb w/contr. $T238 .. 
Scagate 40 mb for AT ST251-1 
Scagate 40 mb for AT ST251 
Scagate £0 mb ST4096.. 
Ext. Daves for PS/2 360/1.2 . 
Toshiba 3-1/2" 720K int. 
Toshiba 3-1/2" 1.44 mb. in 
Toshiba 5-1/4" 360K tnt. . 
Toshiba 5-1/4" 1.2 mb. int. 
Bemoul: Box If 5-1/4” 20 mb, int. 
20 mb ext. wicard .. 
20 mb.dual ext. w/card . 
44 mb intemal w/card 
Plus Ilard Card 40 
Plus [lard Card 20 
Plus Passport 20/4 
Pnam 130 [DIAT 


Microsoft Mouse w/windows .... 
Microsoft Mouse w/PC psint bru: 
Mousesystems Mouse 


Logitech Series Sen 
Logitech Series 9 Bus 


390 270 CPS, 90 NLQ.. 
391 270 CPS, 90 NLQ 
393 450 CPS, 120 NLQ 


TOSINIBA 
321 SL 216 CPS, 72 NLQ .... 
351 SX 350 CPS, 100 NLQ 


341 SI. 216 CPS, 722 NLQ 
311 EXPRESS .. 


2200 170 CPS, 55 NLQ 
$200 245 CPS, 90 NLQ 
5300 265 CPS, 90 NILQ 
PANASO! 
1124 160 CPS, $3 NLQ 
1180 192 CPS, 38 NLQ 
1191 240CPS 48 NLQ... 
1524 240 CPS, 80 NLQ 
1595 240 CPS, SI NLQ 
3131 17 CPS .. 
Laser KX4450 
HEW 
Laser Series [I 
Laser I1P... 
Laser 1D 
Desk Jet/Desk Jet Plu 
Pacific Data 1 mb/2 mb 
Pacific Dats 25-N-1 
Pacific Page .. 
Plotter in a cartridg 
Headlines in a carindge 
Intel Visual Edge ....... 
1BM 

inter X24E ..... 

reat XL AE 
ter Tif .. 


Proprinter lf XL 
CANON 
BJ 130... 


LPR 11 


Everex Micro I:nhancer 


Genoa Super Hi Res . 


Orchid Pro Designer + w/51 


Paradise Auto Switch 480 
Paradise VGA Piua ... 


Paradise VGA Professional 


STB Chauffeur HT 
STB Multi Res. 11. 


Vega Fastwnt 

Vega V Ram .. 

ATI Wonder E 

ATI VGA w/256K {512K 


COMPUTER PRODUCTS 


3241-E WASHINGTON ROAD - MARTINEZ, GEORGIA 30907 
for INFORMATION, TECHNICAL, SHIPPING or RETURNS call: 
(404) 860-7364 or (404) 860-6905 » FAX: (404) 860-7358 
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Sales Hot Line 1-800. 438-6039 


BULLDOG 


HOURS: 


Peachtree Il Complete 
Paradox 3.0 


Everex 60 mb. int. 
Archives 40 mb int. 
CMS 60 mb. int/ext, 
CMS 150 mb. intemal 


Archives 60 intor ext. w/card 
Archives 150 int. wicard 


AST 286 6 Pack w/S12K 

AST 6 Pack Plus w/384K 

AST 5251-11 + Enchanced 

AST Rampage 286+ .. 

Everex Mim Magic wioK 

Intel Above Board +8 w/2 me; 

Intel Above Board + w/512K . 

Intel Above Board 1/0 + w/512K 

Intel Inboard 386 w/ada 

Intel Inboard 386 for PC w/t 

Intel Above Board II Plus for 
PS/2 wio K. 

Intel Connecti 

Intel Modem for CoProcessor 

Tema Board IT 

Logical Conn 

Orchid Ramquest 16-32 w/o K 

Orchid Ramquest XT/AT w/o 

Orchid Tiny Turbo 286 ... 

Orchid Tiny Tubro Extra 

Orchid Tiny Turbo AT 

Orchid Ramquest I Z w/o 


Venel Half Card 2400/ Crosstal 
Ventel 1200/2400 Plus S 


Petry LA prem el foveas oe RA 
ergs Mee we ene ty eery re 
ering gation ore tate. Fe tape 
Dares aD YRS OM oar or and sapere 
Peel @ tart mewy ower Gere eee 
bd eaten tox. A wre wry Bye be owehe- 
ty Ontec tur poftnnse wi? fs reaped eh fhe 
bare ram only Henpame wel be repeal o 
rapered a a CaCytEn wen the Erne ors 
fren of Pe carver meray We enn 
A BaIree corprintty Al eee one ire 

Nd Chere repreres wre Bae Do 
seeery ee A eure mat be aged or 
PA rusher (eiurimernardee aPeter) 
uhah may be sttared by ening 004) ON 
OR. Sry pepe Be Pi orm 





Mon-Fri 8:34 a.m.-6:36@ p.m. 


Sat. 9 a.m.-4 p.m 


























Visa, MasterCard, Discover 






HOURS: and American Express 
7 AM to7 PM Monday-Friday Accepted. 
8 AM to 2 PM Saturday on - 
SA 
sion Sunday mhm=s 
ComPaQ Ne IBM 1% Consultant 
international Laptop LTe 266 LaserJet ll? Portable Mod 70 . and Reseller 
Orders A 20/5 an 120 Mb Disk 
sat $2730/$3150 $999 $5795 Accrual Program 
Specialty ($52,485 paid in 1988) 
(BM PS/2 MULTISYNC GS $249 dRase lV $439 NEC 
Mode! 25—Cotor $1250 PACKARO BELL Amber/Green $85 OisplayWnie Iv/2 $299 P2200 170/55 24 Wire $309 
Mode! 30-286 20 Mb Disk $1795 IBM DOS 3 3/4 01 $og/110 P5200 $507 
Model 30-286 30 Mb Oisk $1925 COLOR/EGA MONITORS ae aye Seancaid) ie ee P5300 fi ae 
Model 55SX—30 Mb Disk $2795, IBM PS/2 8512 $435 fie easy: 5 POXL 400/140 cps 
Model 55SX—60 Mb Disk $3050 PGS UttraSyne $500 Lotus Symphony $420 Okidata 
Model 60—44 Mb Desk $3200 | SAMSUNG RGB $2465 7 Microsett Windows 286/386 $73/135 ML 172P $210 
Model 70-E8/061/A61 $3550. 3999. 5900 Smartscan 738 $520 | picroSoli Excell $200 ML182 Turbo $230 
Portable 70—80/120 Mb Oisk $5300'5795 | ZENITH 1390 $405 : oe 320/21 $365/477 
Model 70—120 Mb Drsk 20 MHz $4499 pe eee. se 390/91 $464/635 
hae are td Beane sitey VGAICAD MONITORS Norton Advanced tities 45 $85 399/383 Color sesor1089 
sees ee io | cece nave (ike wc Fe 
Hae BOTs (BM PS/2 8513 $518 J Gucten soak KX 1191 | 240/48 cps $235 
ComPaAQ (BM PS/2 8514 $1150 martcom KX 1124 192/48 cps $309 
MITSUBISHI 8905 310 | Ventura Publishing $490 KX 1992 180/38 cps $379 
2Bee Oe Te) ot NEC MultiSync 40/50 siig0ra0y || Word Pertect 8 0 $219 KX 1595 240/51 cps $429 
586 P4010 Mb $42 5 NEC MultiSync 24/30 $495/879 LASER PRINTERS KX 1524 240/80 cps $540 
3B6S Deskpro 20 Mb/40 Mb SCall/2850 Pentit eca ee Toshiba 
386/33 4/320 Mp c $7205/ 25/10509 Hus/IIP * Expresswriter 301/311 $333/410 
110 Mobs Ib 1 IO with toner 
Portable Ili Model 20 $3400 NOVELL NETWORK HP Seanel Plus with/IF COMM./EMULATION 
Pete cas, as | MOUSE Ng SE | Misc ase, | tae | EGNENN Seemann 
li ie wi 
top ERS, ETC. a 
Laptop LTe 286 20/40 $2790/3150 | NOVELL ELSI Se | Se a ce ce Punercioen 3277 
100% COMPAQ Internale NOVELL 286 Software V215 $2100 |p potter 7440A/7475A 65/1309 | HAYES 2400 Exi $419 
vositeattaroee NOVELL Fa Level it ¥ 2 15 $2200 HP Plotter 7550 szazo_ | HAYES 24008 wist Int 418 
T1000 sees | ARCNET pCI30 Sieg | Sumastetcn 12xtavrexts $9756 | Buc xrapsdsormumee’ Sars 
T1200FB/H8 $1485/1879 ARCNET PC260 $235 PRINTERS IBM PC XT/AT 3270 Emulation $450 
11600 20/40 Mb Disk $2200/3600 ]] NE 1000 Etherne! Card $289 | Dicontx MEGAHERTZ 2400B $189 
13100/20e $2800 | NE 2000 Ethernet Card $395 150P/150 Plus $301/333 | US ROBOTICS 1200 Ini $100 
ee oa La ba cayenne heen fos ond gon US ROBOTICS 2400 tnt $159 
1 ivé Ful 
15200 40 Mb/100 Mb $4889/5250 Ethemel Terminators $38 Bi tied 284 os ee eee baal 4 
cod ack wi 
ZENITH LAPTOPS Nowe Smal maleate A sere LO 890 Seu8 coe $20 | AST Advantage’2 tor PS/2 SCal 
Minisport $1379 Network suppor! $8S/heu LO 1050 264/88 cps $705 GOMPAD 1Mb. $525, 
Supersport Mod 2 $1525 TERMINALS 02550 400/133 cps $889 COMPAQ 4Mb $1900 
Supersport Mod 20 $2285 LX 810 30/180 cps $175 | IBM 1486 Add on $3000 
Supersport 286 Mod 20/40 $2075/3425 JF WYSE 50 Amber or Green re DFX 5000 533/80 cps $1399 VIDEO BOARDS 
DISK DRIVES WYSE 85 | eee 1129 | ATLVGA Wonder 256«/512K 319/419 
SEAGATE 20 Mb Kit $259 Otherwriter 1 $1198. | COMPAQ AG 1024 Board $1049 
SEAGATE 30 Mb Kit $295 SOFTWARE Proprinter X24e 9515 | COMPAD AG Memory Bo $425 
ENE A WA ln At ee Aldus Pagemaker $459 Proprinter XL 24e $797 COMPAQ VGA is $419 
SEAGATE 80 Mb $599 COMPAO DOS 3 31/40 $69/110 | Proprintes til XL S545) GENOA 5400 $409 
TOSHIBA 1 44 Mb Floppy $110 GENOA Super Hi Res 800X600 $175 
ruin? He Paha 
’ uto Switch: 
Card Orives ‘We Will Beat Any Price’ .. Dick PARADISE VGA PRs/VGA 1B -§205/301 
PLUS 20 Lae Mb Hard Card $535/647 RP MonoGraphics 
PROCOM 20 MI $379 cuirs 
aauseen, ee me 
We in Iiliggjs Call - 8087. 1/273 s220/149/109 
p02 bo B0287-6/8/10A  $187/220/259/355 
Fax 80387-33/20/25/5X  $599/400/500/289 
MURATA M1200 SCail ACCESSORIES 
MURATA ee roan SALES AND QUOTES (Qutside Illinots): 1-800-634-6215 AB Suntchbox $40 
SHARP FOS0O $1400 SHIPPING AND TECHNICAL SERVICE: 1-708-654-4170 CA P15 Power Orrector $100 
He ET $1275 | QUOTE-A-FAX: 1-708-325-4969 Pr nctel cleric ad ae 
TOSHIBA T3300 $1199 © All manutacturer’s warranties are = Prices subject to availability and Printer Cable 8'/10'/20" $20/25/60 
TOSHIBA T3700 $1500 good through AP Systems” change without notice 8 Outlel Surge Protector $25 
COPIERS i a ares call Brian. * Prices reflect 3% cash discount MICE 
CANON PC3-2 $539 © Lease available. LOGITECH C7 HiRes $70 
CANON PCBRE $1000» Qver 4000 products avallable © Next day delivery available for as LOGITECH PS/2 $69 
CANON PC7 $1210 with $5,000,000.00 Inventory In httle as $8 LOGITECH C7 Serral $69 
TAPE stock © Wire transfer accepted Macnee pat oe 
ieyanas ie Taeat sae * 18M AS/400 processes your order =» Fraud aggresstvely prosecuted IBM Mouse $85 
ithin minutes of recelpt. 
MAYNARD 80 Mb XT/AT Int/Exi $675/881 w © Restocking charge on returns 
MAYNARO 60 Mb for PS/2 $899 >> © 24 hour burn In on all CPUs. : 
MOUNTAIN 60 Mb $1199 © Stock orders placed by 4:00 PM © Educational PO's weicome 
MONOCHROME MONITORS shipped same day. © Corporate terms available ies: 
AMOEK 410A $145 Cred! : 
COMPAD Mona ambeiGreen $210 |” Pagaglgegunt cuarmew WPOn slr Prepay and deduct 1% INTERNATIONAL ORGANIZATION 
COMPAO VGA Mono $210 | 


IBM PS/2 8503 $200 
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OF COMPUTER MARKETERS 





Personal Computers 


Includes 640K, 
Monitor & 40mb 


$1 1 95 Hard Drive 


Check Our Standard Features 
12mhz 80286 : 
640K Maney Y 
40mb 28ms Seagate Hard Disk . 
High Resolution Amber Monitor ° 


$ Includes imb 
1 5OQ5 Ram, Monitor & 
40mb Hard Drive 

Check Our Standard Features 
16mhz 80386SX Processor 
imb Memory 
40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 
Monochrome Graphics Card 


Phoenix BIOS 
Monochrome Graphics Card 


101 Key Enhanced 
Keyboard with fagtile click 
Parallel & Serial Ports 
Clock Calendar 

1.2mb Floppy Disk Drive 
5 Drive Bays 

8 Expansion Slots 

Security Lock 

Util Fe ea 

80287 Coprocessor Option 
200 Watt Power Supply 
Call for one Ae ig 


101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 

1.2mb Floppy Disk Drive 
5 Drive Bays 

8 Expansion Siots 

Security Lock 

80387SX Coprocessor Option 
200 Watt Power Supply 
Call for othe e memiens 


TIONS 
64mb 22ms brwve Add: 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 


64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$350 
16. Bit VGA Color ACCRASO 


200 


Add:$450 


About Options: At FastMicro, we know thai a low price ona 
computer means nothing if it costs a small fortune 4 outfit it the 
way you want. That's why we offer hundreds of products to 
enhance your new system. Take a look at our listing of products 
onthe next page to really appreciate how much youcan save when 
you purchase a FastData computer system. We will be glad to 
intevrate any of these fine products into your new system for you. 
At FasiDavc, our comminrent ts to quality. 


RE POWER... LESS DOLLARS 


If you're concerned that our price is too little © 
to ae for a complete new computer system, 
ll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


FASTWATA 38620 
$1995 


Ram, Monitor & 
40mb Hard Drive. 
Check Our Standard Features 
20mhz 80386 
1mb Memory 
40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1.2mb fe Disk Drive 
5 Drive B: 
8 Expansion Slots (1-32 bit) 
Security 
80387 ae — Option 
200 Watt Power Supply 
Upright Case & o5mnz Options 
OPTIONS 


Add:$200 
Add:$400 
Add:$170 
Add:$350 
Add:$450 


eeeseseeete 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 















PRINTERS 
ALPS 


Allegro 24 
Citizen GSX140 
Diconix 

150 Plus 
Epson 
Fujitsu 

DL3400 
NEC 

P2200 

P5200 

P5300 

LCss0 
Okidata 

182 Turbo 

320 (16M) 

390 (16M) 

393 (IBM) 
Panasonic 

KXP1180 

KXP1191 

KXP1124 

KXP1595 

KXP1524 

KXP4450 
Ster 

NX1000 

NX2400 
Toshiba 

P321SL 

P341SL 

P351SX 


























LAPTOPS 
Megahertz Modems 
2400B Most Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 
Mitsublishi 
NEC MultiSpeed's 
Toshiba 
T1000 
T1000 768k Card 
T1200F 
T1200FB Backlit 
T1200HB Backlit 


T1600 
T5200/100mb 


















Database 






Clipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 

pee 3.0 


RapidFile 
Rbase ior DOS 


Reflex 
Desktop Publishing 
Byline 


GEM Desktop Pub. 
Pagemaker 

PFS:First Publisher 
Publisher's Paintbrush 
Ventura 






































Financial 

Bedtord Integr. Acct. 

Computer Assoc. BPI 

DAC 3.0 

DAC Payroll 3.0 

Dollars & Sense 

Managing Your Mone 

Peachtree Complete 
Graphics 

Corel Draw 

Deluxe Paint li 

First Graphics 

Freelance Plus 

GEM Artline 

Generic Cadd Level 3 

Harvard Graphics 

Perspective Jr. 


ideo 
Fast Write VGA 






309 | BOARDS Vega Deluxe 

325 ATI vem VGA 
2400 ETC Int. 147 AM VGA 

319 VGA Wonder 256 259 

Call |_ VGA Wonder 512 309 MONITORS 

Everex Magnavox ; 

519 | 1200B Int Modem 59 75M749 VGA White 
24008 Int Modem 119 _9CM082 VGA 

309 _VGA 16 bit 256K 249 Mitsubishi 

495 |Genoa 1410 EGA 































Super EGA Hi-Res 


Diamond Scan 1381 


139 





Call per VGA #5300 199 NEC 
oer VGA #5400 255 Multisyne 2a 
225 Fes Data (satisfaction iia Multisyne 3d 
335 | 2400B Int. Modem Multisyne 4d/5d 
469 | CGA or MGP Card 33 Princeton 
999 | Super EGA Card 99 Max15 F 
| Parallel/Serial/Game Card 39 _Ultrasyne 12" 
175 | XT 1.44 Floppy Controller 33 Ultrasyne 14 
225 Hercules Graphic Card + 169 Ultra 16 
297 intel Selko CM1430 
425 8087-2 119 Son . 
535 80287-10 219 1302 Multiscan 
1299 _80387-20 379 _ 1304 Multiscan 
Orchid Zenith 1490 
167. ProDesigner 229 
289 ~=©ProDesigner Plus 319 DISK DRIVES 


Tiny Tu 











286 207 Coiorado 








439 Paradise Jumbo 40-120mb Int. Tape 

599 Autoswitch 480 115  Miniscribe 

929 VGA Plus 175| 40MB XT Kit #8450 
VGA Plus 16 229| 40MB AT #3650 


VGA Professional 


Practical 


1200B Int Modem 
2400B Int Modem 
Prometheus 
Promodem 1200B Int. 
Promodem 2400B Int. 








71MB AT #3085 
| Mitsubishi 
59 _60MB AT MR535 
129 Seagate 
OMB XT Kit #225 
49' 30MB XT Kit #238 
99| 40MBAT #251-1 


299 





Peripherais 









Promodem 2400G Ext. Call) 65MB AT #277R-1 
The Complete PC 80MB AT #4096 

Answering Machine 209 Toshiba 

Hand Scanner 400 139 


9 USRoboll 
1200 Baud Internal 
2400 Baud Internal 
2400 Baud External 


399, 
449, 










Works 
pe Windows 


139 Keytronics Proiessional 

397) Logitech C7 Senal 

159) Logitech HiRes C9 Bus 
Logitech HiRes C9 Senal 


175 Microsoft 
159) Microsoft 


479) OmniMouse Serial 

69/ PC Mouse |i Serial or Bus 
Power Protection 
Call Curtis Ruby Plus 

3a! Datasheild 100 


149 


Call Macro Assem 
53 Norton Guides eae 
53) Turbo Assembler/Debugger 
Call Turbo Basic 
113 Turbo C 2.0 
139) Turbo Pascal 5.5 
Quick Basic 


Call! Quick C 


45) Quick Pascal 
Call’ 


307 Allways 
269 Excel 
149 Lotus 
255 Lucid 3-D 
69' Quattro 


<a First Choice 
185 Windows 286 


360K Flo 
720K 3. BF Poppy 
1.2MB 5.25" poy 
1.44MB 3.5" Flopp' 


Call On Non- 


ics 

69 
119 
149 





Utillties 
CoreFast 













integrated Carbon Copy Plus 
Call Desklink 
89 Desqview 
59 Desqview386 
386 117 Direct Access 


Fastback Plus 
Formtool 
Formtiller 
Laplink Plus 
ua link {Il 

“Dos 4.01 
Mace Ultlities 
Norton Advanced 
PC Tools Deluxe 
ProComm Plus 
59 SideKick Plus 
57 Sideways 


euper Cc Kwik 
89 XTree Pro 

Word Processors 
Ami 


GEM First Word Plus 
Grammatik II! 
Manuscript 
Multimate Adv. Il 
Professional Write 
Rightwriter 

Sprint 

Q&A Write 

Word 5.0 

Word Perfect 

Word Perfect Library 
WordStar Proi. 5.5 


75 
59 
69 
75 
94 Mi 
129 
39 
79 


Senal or Bus 
W/ Windows 286 


Progremming 
ler 


Spreadsheets 
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79 
isted Items 



























Toshiba T1000 
$639 


The T1000 1s the perfect 

second PC! licomes with Sy 

$12K of Ram,a 720K — 

floppy drive, a 

superiwast LCD 

sereenand MS-DOS 

in ROM! All this in a 

battery- powered 7 pound cotton 

A 768K Ram card is just $269 and can be sel as 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


$215 


The most popular word 
processor is now even 
better hanever! Version 
5.0 adds muluple font 
support, graphics inte- 
gration, page preview 
and = omuch = more. 
“WordPerfect § 5.0 still retains its feel 
and case of use thal made it #1, Combine this with 
the best support in the industry and you can'l lose, 


FoxBASE+ 
$185 © 


FoxBase+ 2.10 ts simply 
the fastest dBASE com- 
patible datahase software 
available FoxBase+ also. 
adds many enhancements 
lo the dBASE language. 

And it's user- tena ae emma 
us FoxCentral uses pull- 

down and pop-up menus and you can perform 
every important database operation withoul pro- 
gramming! There are even LAN, runume, and 
386 versions available, 


FastWrite VGA 


by Video Seven 
saee ped 


Me 5237 


The Fast W nite is the fast solution 
lor 16days high resolution monitors, Ts proprie- 
tary technology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
does a maximum of 800x600 resolution on your 
multisync-type monitor and is gauranteed VGA 
hardware AND software companhle. 




















































































































IERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Man. $4). Prod- 

ucl warrantics, offers & clams are handled by the 
manufacturer. DOA's repaired or replaced at our 
option, Unopened retums get full refund. All 
opened retums are subyec) to 15% restocking fec 

FastData products have a 30-day sansfaction gau- 
tantee, Call for return authonzation (RA) number 
first. No returns on used items. Shipping is not 
refundahle Sorry, no COD's. Personal/company 
checks delay shipping. Compatibility 1s not guar- 
anteed. APO's add $15 per box. Prices/availablity 
subject to change. AZ orders add 6.7% tax. For 
your protection, we check for stolen credit cards. 

New Mailing Address: 

3655 E, LaSalle St., Phoenix, AZ. 85040 

To place orders call; 800-441-3278 

For customer service cally 602-437-0300 











werful New Systems From 


fia) babobonbes! beliecliention! fosioelonion) (oie ~ 


pees Sy 





CompuAdd’s No-Risk Guarantee 


1 pie No-Questions- 3 No-Charge 90-Day Express 
Asi arantee . Part or Product Exchange 
for Mail Order Customers 


CompuAdd nella will give complete sntufacton. If 

rene ke the, opin ¢ pereegiary omg fa problem affects the mrvice or operation of & 

ance prepand, within 30 of purchase for o full aa a CompuAdd system (CPU, 

refund of the unit price Consumebie tema, opened monstor, oF m the fire 90 diya, we wal 

ecftware, videotapes, and shipping costs not refundable, determine the cause and, if needed, ship a 
mally ert, ikea eee 

va 
Toll Free Technical Support * ur-at ou expense 
e One-Year Limited Warranty - 

We Pay Return Freight on 4 

Mail Ord pet esl Re Chad Onsite Service Available 

call 8009059001 weekdays Been 8:00am to 7.00pm, Onsite service is available within 250 Memorex/ 

CST. Our technical support staff will be happy to ammst Telex service arvas nationwide on all CompuAdd 

you with any hartwere or scftware difficulty. If we systema The CompuAdd 220 and 300-serves 

cannot resolve a hardware problem over the s come with FREE onsite service dunng 

‘we will assign you a return material authorization initial one-year warranty Purchasers 

(RMA) number. You ship the equipment to our Austin -—«of other CompuAdd systems ae ee, 

Service Center freight and msurance prepaid. We will ‘onsite service at the time of 

repair or replace the product (st our option) without cost two- and three-year warranties are also available 

te fou cpap Se he eaten he. sm ei on al] CompuAdd systems. A completed service 


Call Today! And discover the new standard for 


corporate and personal computing. 


800-666-1872 





A great new look, and so reliable they have 
CompuAdd written all over them. 
W to anticipate your needs. And our new family 
of computers—the CompuAdd low and full profile 
series—is our latest response to what you've been telling us! 
Our customers want powerful, practical systems that 
offer superior value for the money. These new systems 
give you all that and more. 
Impressive, reliable performance. Substantial expansion 
potential. Accessible pricing. That’s what CompuAdd has 
been about for the past seven years. And there's plenty 


more to come! 
Call TODAY to put your hands on one of these best buys! 


The CompuAdd 810 


hen a company is customer-driven—as CompuAdd 
is—we listen closely to our customers and try 








Perfect for word processing, 
am || spreadsheet and database appli- 
= cations, the 810 is also an 
4 economical alternative for LAN 
‘pees stations that don’t need 286 or 
a 386 architecture. 
——————  —y An unbeatable value: 
‘ pony © NEC V20 processor rated 
| ee at 10MHz 
3 _, °640KB RAM with parity checking 
® Built-in dual hard drive 
interface 
® Built-in dual diskette drive 
controller 
° ae Same port and two 
° + Ban e port interface 
| 810 Monitor and Hard Drive Options size and two half-size 
MGA fea eyGa “ire Cee fem slots 
000 0081190 | 5 5.95" S60KR diskette drive 
64702 64707 “GATI2'| . Boal time clock 
$9700 $11l0B1410 
64703 «64708 ~~ 64713 | ° 101-key enhanced keyboard 
$1120 ____ $1200 $1500 | Monitor optional. 
The CompuAdd 212 
Far and away the best value 
on the market in a 286 AT 
class system, the 212 can handle 
the toughest MS-DOS"-based *~ oe) 
software at 12MHz. a 
© 80286 processor running at 12MHz a 
° 512KB1 RAM expandable to 4MB $< — 
on motherboard 4b ls 
| ©0 wait state page-mode memory t ny cera TTT 
© Built-in dual hard drive : 
interface 
| © Built-in dual diskette drive 
controller 
¢ Built-in parallel port and two 
serial 
© Built-in port interface 
¢ Three full-size 16-bit and two 
half-size &-bit expansion slots 
© 80287 math coprocessor spat MGA 
* Chokes of 5: 25 12MB or pales 
144MB diskette dri ase 
* Real-time clock 81499 
© 101-key enhanced keyboard 64733 


. $1720 





Monitor optional. 


The PC Value Leader' 


The CompuAdd 216 


Our new 286/16 blazes through 
all MS DO ee software 
and can also meet the 

and power needs of O: 

and SCO™ XENIX? 

It’s a lot of computer 

in a compact box. 


© 80286 at 16MHz 


processor running 
© 512KB RAM expandable to 4MB on 
motherboard 


© 0 wait state page-mode memory 
¢ Built-in dua! ta hard drive ithatiace 
¢ Built-in dual diskette drive 


Baltin paral 1 id 
* Built-in lel port and two 
¢ Three full-size 16-bit and two half. 


baie size 6-bit expansion slots 
, * Built-in game port interface 
© 80287 math coprocessor support 
© Choice of 5.25" 1.2MB or 
3.5" 1.44MB diskette drive 


216 [216 Monitor and Hard Drive Oj and Hard Drive Options | 
EGA CVGA | 

son 77 gusty saree | 

Ame) s949 = $2008 


a © Real-time clock 
- fay Saw | $ 10LKey eahanced keyboard 


} HOMB 779 e4939 ~«—«G4784 | * 145-watt power supply 
i _ 8579 S488 | Monitor optional. 


The CompuAdd 316s 


Power-packed on a small footprint, 
the 316s opens the door to 386 soft- 
ware at an exceptionally low price. 
Like all 300-series systems, the 
316s comes with one year of 
FREE onsite service. 


© 80386SX processor running at : 
16MHz : ™ 
© 1MB memory expandable to 4MB ‘ ‘ me 
on motherboard Te ealnas a 
© 0 wait state page-mode memory sell! 
Built-in dual hard drive interface 
© Built-in dual diskette drive controller 
ae parallel port and two 1495 
. s Buin me port interface 
-size 16-bit and two half- an 
size Partin expansion slots 
© 80387SX math coprocessor support 
© Choice of 5.25" 1.2MB or 
3.5°1.44MB dikain drive 
© Real-time clock j sn0088 
© 101-key enhanced keyboard 64c89 
© 145-watt power supply 


Monitor optional. 


MGA 


CompuAdd’s full profile systems 


are packed with speed and power. 


From the beginning, CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
one ultimate standard—better value for the dollar. 


Now we offer fully configured 386 systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, “The inhouse 
engineered (320 and 325) are a big step in the right direction” 

and “CompuAdd’s (316) is a good example of value you can get 

for dollars spent by mail.” Call today for prices and capacities. 


| St6e Monitor and Hard Drive Options | 


CompuAdd’s New Career Starter Kit 


At the heart of the new Career Starter Kit is our most 
affordable XT-compatible workhorse, the new CompuAdd 
810, with its sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 


start computing. Monitor. Printer. Cables. 
Operating and applications software. 
Even paper and blank diskettes. 64716 


¢ CompuAdd 810 computer © New Spinnaker’ Eight-in-One™ 
(XT-compatible) neers software 
© NEC V20 processor rated at LOMHz ¢ Real-time clock 
© 640KB RAM with parity checking © 101-key enhanced k 
Built-in dual hard drive and game — * Computer paper and ten blank 
rt interfaces diskettes 
uilt-in dual diskette drive controller 
e ° Builtin ei printer port and Color monitor optional. 
two serial ports 
© Three full-size and two half-size 
, ee soa Career Starter Kit Options 
°M nes monitor and adapter | MGA cYta 
¢ Star® Micronics NX-1000™ printer | Reed eee ies 
and cable )moMB 8 ge7iz 64727 
e oe 25° 360KB diskette drive | $1179 $1919 
Add MS-DOS v4.01 and | MB 64718 7: 4728 
* GW. 1C* software | Paneer 1 Lf) 





CompuAdd’s New Professional Starter Kit 

Looking for the value, savings and convenience of a package 
purchase? Unwilling to sacrifice quality, flexibility, reliability 
or technical support when you invest in a business computer? 


Look no further. 
Computerize Your Business For $1495 


© CompuAdd 212 computer (AT- 

compatible) with 40MB hard drive _3.5° 1.44MB diskette drive 
© 80286 processor running at 12MHz * Add MS-DOS v4.01 and 
¢512KB RAM expandable to 4MB GW-BASIC software 

© CompuAdd pe al 
juctivity software 

° seri clock 
*® 101-key enhanced keyboard 
paper and ten blank 


* Choice of 5.25° 1.2MB or 


on motherboard 

* 0 wait state page-mode memory 

¢ Built-in dual hard drive and game 
interfaces 


port 
* Built-in dual diskette drive controller * Computer 


¢ Built-in cme printer port and 


twolsenal Color monitor optional. 





ports 
© Three full-size 16-bit and two half. 
size 8-bit expansion slots 
© 80287 math coprocessor support 
© Monographics monitor and adapter | sous 
© Panasonic’ 1180 printer and cable 








Video Combos 


™ 






































Cole, ae aoe ene © 
read and our EGA makes add- 
ing color video to your system easy on 
the bi Features 14” (13" viewable) 
monitor and EGA-480 card. 


Provides 640x480 

resolution, 0.31mm 

dot pttch, and 16 out 

of @ possible 64 colore. 51702 


Flat Screen Monographics Combo 
12" monitor, tilt and swivel base, 
monographics adapter card. 51700 $139 
Color Video Graphics Array (CVGA) 
Combo 14” (13" viewable) analog color 
monitor and a CompuAdd VGA 
graphics card. 51704 $579 


backup software.” 


Hard Drives 


Z el 


Toke advantage of the convenience and 
greater flexibility provi 

by the speedy 40MB 

Seagate’ (28ms) AT- 

compatible hard drive. 47207 
XT Class Hard Drives 


20MB MiniScribe’ (65ms) half-height 
with controller. 4700: $279 

20MB Seagate (65ms) half-height, 
with controller. 47002 $279 

390MB MiniScribe (65ms) half-height, 
with RLL controller. 47100 $299 
30MB Seagate (65ms) half-height, 
with RLL controller, 4710: $ 

40MB MiniScribe (61ms) half-height 
with controller. 47206 


on 


A Feast of Low-Cost, 
High-Performance Components! 


Super VGA Combo includes 

the Mitsubishi Diamond Scan 14” 

(13” viewable) color VGA monitor 

and a uAdd 16-bit VGA card. 
51706 $7. 


Monitors 


EGA 14” monitor offers the best 
value in an enhanced color monitor. 
Features 14” (13” viewable) screen, 
0.31mm dot pitch and high 

resolution up to 640x350. 51210 $349 
NEC* MultiSync 3D Super VGA 
color monitor with 14” (13" viewable) 
delivers up to 1024x768 resolution 
with a 0.28mm dot pitch in interlaced 
mode and limitless color capability. 
8514A compatible. 51209 $675 


Graphics Cards 


Monographica card is a Hercules™- 
compatible monochrome graphics 

card with resolution up to 720x348. 
Includes parallel port. 430: $49 
CompuAdd 16-bit VGA adapter 
card up to 800x600 resolution, 

with 16/256K colors. 48333 $259 


v5] “Every CompuAdd hard drive kit includes the 
drive, connecting cable, mounting hardware, 
manual, and FREE PC-FullBack™ disk 


PC Magazine, Editor's Choice 
for Mail Order Hard Disks, 
dune 27, 1989. 





60MB MiniScribe (61ms) half-height, 
with RLL controller. «7260 $389 


XT Class FlashCards 
FlasbCard-20, 20MB MiniScribe 
(65ms). 47005 $ 

FlashCard-30, 30MB MiniScribe 
(65ms). 47104 $329 


AT Class Hard Drives 
20MB Som (65ms) half-height drive. 
47003 $21 

40MB MiniScribe (61ms) half-height 
drive. 47203 $319 

80MB Seagate (28ms) full-height drive. 
«7401 $629 

Seagate 117MB (28ms) full-height 
RLL drive. 47426 


ESDI Hard Drives 

90MB Imprimis (18ms, 10MBit) half. 
beight drive. 47405 

150MB Imprimis (18ms, 10MBit) 
fullheight drive. 47492 $1189 
320MB Imprimis (14.5ms, 10MBit) 
full-height drive. «7453 $1789 
630MB Imprimis (14.5ms, 15MBit) 
full-height drive. 47476 $2699 


Customer driven, 















Perfect for any network, CAD/CAM, or graphics application, the new CompuAdd 
HardCache/ESDI Controller reduces system access time to cache data to less 


than 0.5ms—up to 30 times quicker than even the fastest hard 
drive! Features automatic system self-configuration, program- 
mable prereads, and automatic cache set definition. Upgrades 


require 100ns SIMMs. 


HardCache/ESDI Controller with 
256KB RAM. 44510 $495 
HardCache/ESDI Controller with 
512KB RAM. 46517 
HardCache/ESD1 Controller with 
1MB RAM. 46513 $645 


Controllers 

Dual diskette drive controller for 
personal computers. 4630 $49 
AT-compatible dual diskette/hard 
drive controller. 46500 $149 


ESD] 10MBit dual diskette/hard 
drive controller. 46517 $180 
ESD1 I5MBit dual diskette/hard 
drive controller. 46518 $215 


Diskette Drives 





All our diskette drives 
are now priced at a low... 
45223 


5.25” Diskette Drives 

360KB XT-compatible (black). 45300 
360KB AT-compatible (gray). 45302 
1.2MB AT-compatible (gray). 45350 


3.5” Diskette Drives 
720KB XT compatible (black). 25202 $89 
144MB drive for personal computers 
(gray). 45223 $89 





$495 


46510 


Memory Cards 


MEM-576 sbort card for XT-compat- 
ibles with OKB expandable to 

192, 384, 512, or 576KB. «8100 $35 
XT-compatible EMS card with 0OKB 
expandable to 2MB compatible with the 
LIM 4.0 specification. 4101 $99 
AT-compatible EMS card with OKB 
expandable to 2MB. 4s102 $119 

Intel” Above Board PLUS with 
512KB expandable to 2MB allows for 
XT- and AT-compatible or PS/2-30. 
43176 $419 

Intel Above Board daughter card 
with 512KB RAM installed is the quick 
way to add up to 2MB of memory to your 
Above Board PLUS. 4178 $350 


Input/Output Cards 
VO Card for XT-compatibles with serial 
port, parallel port, game port, and 
clock/cslendar with battery backup. 
48001 

V/O Card for AT-compatibles with serial 
port, parallel] port, and game port, 
‘eons $49 


Multifunction 
Boards 

XT-compatible multifunction 

board with 384KB RAM, serial port, 
parallel port, game port, clock/calendar 
with battery backup, and utility 
software. 48710 $199 

AT-compatible muitifunction board 
with OKB expandable to 1.5MB, serial 
port, and parallel port. 4870: $99 





m@ PERIPHERALS 


TAPE SYSTEM 


FOR IBM PC/XT/AT 


¢ Maintrame to PC Data Transter 

© High Speed Backup 

© All Software, Completa Systam 

» Service and Support, easy 
Installation 


call (818) 343-6505 oF write to: 


CONTECH Computer Corp. 
00 Bos 163 Teraena, CA t1388 


CONTECH 


CIRCLE 5¢2 ON READER SERVICE CARD 


PC Screen to Big Screen 
VGA, EGA, CGA, All Macs & More 


TRUE COLOR SYSTEMS 
from $4995 


MONOCHROME SYSTEMS 
from $599 


VISA, M/C, AMEX, COO 


<7 BOXLIGHT™ 
V” CORPORATION 


206/697-4008 
Computer. Cased rt 
Since 1984 


CIRCLE $53 ON READER SERVICE CARD 


cpu 
* 1MB RAM EXPANDABLE TD & MB 
* TOSHIBA 67 MB 22 MSHD 
* 14° AMBER MONITOR 
* ATI VIDEO GRAPHIC ADAPTOR 
SERIAL, 1 PARALLEL PORT 
* 101 ENHANCED KEYBOARD 
* 230W POWER SUPPLY 
* DUALITY CASE HOLDS 5 DRIVES 
* 00S 3.3 OR 4.01 


COMPONENTS AVAILABLE 
° DEALERS WELCOME 


CIRCLE 584 OW READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 










m@ POWER SUPPLIES 


wenncasitl| 
Choice = 


Standard 1S0W (UL fully lested) 
Stencer SOW (Run 84% quieter) 
Turbo-Cool 180W (Run 25°-40® cooler) 
Turbo-Coot 200W (Run 30° 45* cooler) 


Standard 200W JUL. tuity tested) 
‘Silencer 200W Run 69% quieter) 
Turbe-Coo! 250W (Run 20° 35° cooler) 
Turto 375W (Industry's best. 2yr war) 


CP IBOW (Original Poriadie ‘vogiane) 169 
CO270W IDeskpro upgrade 2yr war) $249 


PC POWER & COOLING. INC. 


31510 Mountain Way. Bonsall, CA 92003 
(819) 723-9513 VISA/MC/COD/PO. 


FOR BATTERY POWERED 
PORTABLE PC/XT/AT's 


24/28V DC INPUT 
200 WATTS 4 OUTPUTS 


Fe] 
RO ASSOCIATES ENC. 
246 Cospian Drive 
Sunnyvale, (A 94089 
(408) 744-1450 


CIRCLE 506 ON READER SERVICE CARD 


Mind Peniiovie 
cm ENHANCEMENTS. 


Plotter (HPGL Soft Emu | - "129" 


Perce ae oF ard Erm Je aT 


Ln ropin aH 


ard am aan systems 


CALL (800) 747-HPLJ 
Lowest Prices Sees 


CIRCLE 597 ON READER SERVICE CARD 
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@ PRINTERS 


x 4 


Looking for a weet 
for your Printe: 
and need it om? 
Call Precision! 


Precision tmages stocks a complete 
selection of parts, supplies and 
manuals for these printers 


C.ITOH, QUME, CITIZEN, 
OKIDATA, FUJITSU, EPSON 
AND OTHERS. 


For Visa/MC/ Amex Catt 
1-800-524-8336 


Precision Images. 
PO BOX 573 
Chester, NY 10916 


(CIRCLE 598 ON READER SERVICE CARD 


HEWLETT 
| @ | PAC ale D 
BEST PRICE NA 


NW 
TONERS $77. 95 
LaserJet IID $2635 
LaserJet ITP $975 
LaserJet II $1500 
PaintJet $950 
ScanJet+ W/int. 1350 


DeskJet Plus $650 
Full Line HP Product Ia Stock! 
.A.COMPUTER SUPPLY 


(800) 289 - 9026 


CIRCLE 600 ON READER SERVICE CARD 


3 out of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 





call now to place 
your ad 
1 (800) 825 - 4ADS 








LASER/DESKJET ACCESSORIES 
HP/Canan fonts $75-$115-$130 ea 25-In-One 
$335 Plotter carl $295 Postscnp! cart $595 
Headlines-lo 48 pt $325 HP tt mem Ok $125, 
Imb $275, 2mb $395, 4mb $695 Desk-Jet 
fonts $50, $65, $80 ea Free air shipping Call 
tor catalog, HP ND, IP, Canon and other items 
not listed 

Computer Business Mart 

6450 Lusk Blvd Suite E 102 

San Oiego. CA 92121 

(619) 453-8445 800 444-5236 


ACCOUNTING 


PC-FUND 

The teading fund accounting system for local 
govts and non-profit organizations Modules 
include General Ledger Accounts Payable En- 
cumbrance, Obligahon Tracking, Accounts Re- 
ceivable, Payratl, Budgeting Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PD Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 


NEWVIEWS 

“PC Magazine Technical Excellence Award 
(resh thoroughly modem approach =” 
Full, intuitive WYSIWYG accounting in one 
package GL. AR AP, payroll, etc plus reporting 
& control only NewViews can deliver, all in 
REAL TIME Track jabs, cash, payables. receiv: 
ables DAILY Up-to-the-minute reports on de- 
mand Pesiod comparisons & analysis, contex1- 
sensitive help, more $995 complete 
Unisource (800) 322-8813 


POINT Of Sale Register 

POSREG is an innovative program that works 
with the Champion tit acct package fo make a 
sophisticated cash register of a PC It is fast, 
adaptable and otfers accurate inventory and 
acct reports updated fram register, secunty 
systems with aulomatic recovery and multiple 
fegisters can be networked 

OLIVEIRA BUSINESS SYSTEMS, tNC 

201 Centennial SI, Suite 401-C 

Glenwood Springs, CO 81601 


1 (800) 228-8893 

dBASE ACCOUNTING TOOLS 
"General Ledger *Accts Payable 
“dinvoicer & AA “Sales Analysis 
“Service Billing “Order Entry 
“dob Costing “Job Estimating 


“Purch Ord/Inventory *Payrall 

“Bill of Matts *Lazt-Forms 
$09 ea + s&h WABASE 3+ ar 4 Source Code 
DATAMAR SYSTEMS (619) 223-3344 
4876-P Santa Monica Avenue 

San Diego. CA 92107 
MasterCard-Visa-AMEX-Check-COD 








“MARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


— a ____. 
MICRO INFORMATION PRODUCTS 


MIP Fund Accounting System 
Siinply the best ecfiware for nso piote ®, powermmencal cepatieations Since: 1962, 


Flexible 


att Aan Automatic Offset & Interfund Ba! 


* Avtomatic 
AR Bul 


Cost AB oestoge ome Forecast ee 
Printing * Mi Funds* Matte Svea Fecal smart Ras betoed 


Reports « IBM 


TAT Compatible * Sireie Use wor Nenwotk © User Fenable 
Gene ua Be cat A 


Encumbrances, 
Fixed Assets 


1-800-647-3863 
Be ee ‘78782 


To Do List Master ™ 20 | 


NEW! POP-UP OPTION! 
@ Notes & User Defined Options 
@ Munipie Lists @ Subticts 
@ Muli-Field Sorts @ Print 
@ CategoryPriorty/Daie/Time 
@ Archive @ Daily Carryover 
@ $59.95 US & CAN (CA add tay 


SERVICE 


CALENDAR MASTER " 


Dynamic Tim Manag sment 
@ Mutti-Dimensional Zoom Views 
@ Schedule Year to Minute @ Notes 
@ Archive @ Morelll - Avall. Dec 1 


SME. P.O.Box 2065 + Vieta, CA 02083 


(619) 758-2580 
(CIRCLE 752 ON READER SERVICE CARD 


@ COMMUNICATIONS 


ChipChat for 0S/2 

Get your computer chips chatting with the rest 
of the world ChipChal ts state-of-the-art com- 
munications software lor OS/2 Presentalion 
Manager ChipChat does tile transters, terminal 
emulations, and electromie mail in a “win- 
dowed" 0/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearbom, Michigan 48124-1897 

Phone 313-565-4000 


MULTI-LINE PC-D0S BBS 

You can have up lo 32 users on one computer 
wih NO LANS or OOS extenders TBBS 
fequires onty DOS and lets you customize a 
secure, reliable, full featured information sys- 
fem You can mix local and remote lines al 
speeds up fo 19 2kb Call now for full details 
and access to a demo system 

eSott inc 

15200 East Gward Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


BARR High-Performance 
RJE Workstations 


BARR RJE products transform 
IBM PC, PS/2, and compatible 
computers into versatile RJE 
workstations for communicat- 
ing with mainframes. 
Features: 
multiple printers 
unattended operation 
print speeds over 6,000 Ipm 
electronic forms management 
line speeds to 128.(KX) bps 
dial-up or dedicated lines 
LAN gateway service 
easy to learn and use 
menu-driven 
nine-track tape support 
advanced file transfer 
intemal synchronous 
modems: 
201C, 208AB, V.32 
Mainframe Protocols Supported. 
SNA RJE with SDLC, Token 
Ring Network, or four 3270 
sessions. 
HASP BSC multileaving 
3780 and 2780 BSC 
Barr Systems, Inc. 
4131 NW 28 Lane 
Gainesville, FL 32606 
800-BARR-SYS or 
800-227-7797 


CIRCLE 753 ON READER SEAVICE CARD 


(ee 
@ CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, affordable software for build- 
ers and contractors Job cost, billing and 
draws, payables, check writing, purchase or- 
ders, discounl and retention tacking, all in one 
package—$795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able. General Accounting and Payroll 

YARDt SYSTEMS, INC. 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS System is designed for contractors 
where tracking job costs is required Modules 
include Job Cost, PR, A/R, AVP, GL, PO's, 
Inventory, Service, Oispatch, Estimating, In- 
voicing, and Report Generator CMAS is fully 
integrated Runs on DOS, XENIX & NOVELL. 
DATA-BASICS 

19000 Cedar Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


SS S| 
@ DATA BASE 


TOTALLY USER FRIENDLY 
BRANDYWARE presents ULTRABASE 

Finally a Database you can run without timely 
manuals, and have fun doing it! Features in- 
Clude, help windows, mailing labels, calculator, 
memo pad & alarm, faskeys, amortization, up to 
20 numeric fields All for $119 90 money back 
quar Req cotor & HO 

BAANDYWARE 

24 North Hibbert, Suite 6 

Mesa, AZ 85201 

602-644-1067 


PC Magazine 
Marketplace 


2nd Color 


Option 
Available 


extremely easy 
pointe, the pert n formating 


F completo eait lan oles 


fe We 


ere 
Woodway. WA 98020 
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| ThePC 
DATA ENTRY SYSTEM 


RODE/PC 1s the highest quality data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the US. Bureau of the 
Census, 1.8 Army, US. Navy, New York 
Stock Exchange, General Motors, EDs, 
Dupont, Exxon, Texaco, Olivetti, and 
Ibousands of other large and smatl 
businesses, universities, and govern 
ment agencies, 

Full evaluation kits are available. Call us 
today to discuss your data entry plans. 


XD — for expenence, quatty. and serwce 


AN Cahtornia Ave Marte 100 


Bale Alte Cahtwoi date 415 324 K195 
CIRCLE 755 ON READER SERVICE CARD: 


DATA ENTRY 


has changed... 
From ineypunches, 3701s, FeurPhese, 
(CADIL and Minder? Now even the most 
complex data entry is being done on PCx. 
‘Whether on one PC, or on dazerts in 3 LAN, 


Kaytrizyllt 
seme 
the most widely used PC-based system an 
the werla. 


Bring data entry 
up-to-date with. 


KeyEntry I 


Complete Evaiuation 
Available 


1-800-533-6879 o 12051 251.2905 
CIRCLE 786 ON READER SERVICE CARD 


Ao i Ua. 


ag 3 ta 


REPLACE KEY-TO-DISK SYSTEMS 


+ Menu-driven 


° LAN module 
* Excellent product support 
» FREE DEMO DISKETTES 


DATALEX, ING. (800) 962-8888 = (415) 362-4466 
CIRCLE 757 ON READER SERVICE CARD 





DECEMBER 26, 1989 PC MAGAZINE IEEd 


@ DESKTOP PUBLISHING 


Trainable OCR Software 
from 


PC-OCA™ sottware converts printed/typed documents 
into editable text ites Supports most popular scanners. 
dieectly. including Mewlett-Packard Panasonic, Canon 
Princeton Lopftech Compiete PC Microtek Facon. AST 
and OMS. Fast. comvencertt one-step operation PC-OCA 
rwes the scanner and grees you ASCII text files, Pre- 


rained tor 22 forts Teaunable for virtually any type styte, 
inct foreign fonts Reads proportional text dot matra 
Drnter gutput. Meron copes Accuracy up to 99 98% 
Over 5 000 instaenons world-wide Desktop scanoers 
‘$385. hand-held scanners $245 For ail other scanners 
we offer Genenc OCA’ a $145 Converts mage files to 
‘edtable text Can be uped wiih FAX ties Same fonts and 
travmabelty 28 PC-OCA 
Checl/AMEXVISAMCLOD 

Essex Software Publishing, Inc. 

POS 381, Ceder Grove, WJ 07009 

Tat. (201) 783-6940 


CIRCLE 750 ON READER SERVICE CARD 


@ DICTIONARY 





PERSONALIZED FONT CARTRIDGE 
for DeskJet, LaserJet and compatible printers 
Ptace your Signature, Letterhead, Logo and Mix 
& Match fonts trom our library of hand tuned 
bit-mapped lonts Let /7/ reduce your printing 
cost by printing your Letterhead, Text and 
Signature all at the same time Save Time, 
Money & ge! constant professional looking 
documents Call lor inlo 

tnnovalive Type, Inc 

13 Fatrmew Circle 

Groveland, MA 01834 

(508) 372-7046 


instantly pop up dictonary definitions from your word processor with a single keystroke 
inductel's Micro Library Series gives you electronic equivalents of complete dicbonanes from 
major publishers which will run on your IBM XT, AT. or compatible Products inck-de Funk & 
Wagnail's Standard Desk Dictionary $79.95, The Concise Dictionary of 26 Languages 
$49.95, and six technical dicbonanes from McGraw-Hill $49.95 each Available on STD or HD 


5 1/4" or 3 1/2" diskaties (408)866-9016 in CA or (800)967-4497 FAX(406)243-1762 





@ EDUCATION 


LEARN SOFTWARE 
IN HALF THE TIME 


COLLEGE CREDITS 

WITHOUT CLASSES 
Stepmans Trammng Guide 
describes every low-cost source 
of computer-related training 
Every kit, video, and diskette 
that exists (Some carn credits.) 
All the correspondence schools, 
workshops, and seminars, 


Send $5 check payable to: 
Stepman Connection 
109 Minna St., Suite 147 
San Francisco, CA 94105 


STEPMAN'S STUMPERS 
Which university offers a low-cost 
correspondence co o all, that 
includes educational ons of dBASE, 
WordPerfect. und SuperCalc 


2 Harvard University 
J Prnceion Universay 
ut U of California, Berkeley 


Answer: Aajaag “enuOyt|F JO 1) 


TO PLACE YOUR AD IN 

PC Magazine Marketplace 
| Calt (212) $03-5115 
or (800) $25-4ADS 





@ ENGINEERING 


SIMULATION 

GPSS/PC 1s a fhull-power version of GPSS, the 
most popular maintrame simulation language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it 1s foaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PO Box 1718 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext 316 


PC MAGAZINE'S 
MARKETPLACE 
is 
YOUR 

CONNECTION: 


TO 700,000 
BRAND 
SPECIFIERS 
4 (800) 825-4ADS 
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@ ENTERTAINMENT/GAMES 


Side Split™ The Professional Desk Top Comedian 
[For IBM PC, XT, AT PS/2 & Compatibies) 
Resident Software ® Hotkey over 1,000 okes. witcisms and msults © 


Memory 
Plus, Side Spl¢-Gross. teatunng outrageously 


tasteless humor @ Pop-up 


‘windows work wih most programs ¢ Hard disk needed 


$29.95 * $3 S/H 


"$2995 +8354 
. 4995 + §3S/H 


VISA MC TOLL FREE 1-800-383-JOKE ¢ Checks or MO Accepted 
dMax Inc © 134 West 32nd Street Suite 602 © NY. NY 10005 
MAKE YOUR PC FUNNY! 


Volume th... 
Volume Hb 
MI thru M9 


Catalog Dish |. ons eo 
Check or money order accepted 


Foreign orders & 3.8" orders add $1 00 per disk 
AOS @ 7.0 Bon 106-PC_# Marion CTO 3 
it 





1.8) ¢ 


A Thinki 


Game for 
Mic Windows 
An entertaining strategy (ime af hide 
and seek set in a-mane of iiusson 
$25 


(800) 937-0416 
August 
PO. Box 667, Maple Valley, WA 98038 
CIRCLE 762 ON READER SERVICE CARD 





@ FINANCIAL 


DAILY STOCK DATA 

Stocks trom NYSE, AMEX and OTC on 360KB 
525” 18M compatible diskette Mailed 1st 
Class every Friday contains datly HIGH, LOW, 
CLOSE and VOLUME in ASCII formal tor ap- 
prox 6000 stock issues $8.00 per week, 20% 
discount on orders of 1 yeas or more Send 
name and address tor Iree disketle and more 
intormalion lo 

FARPOINT 

3412 Milwaukee Ave , Suite 477 

Northbrook, tL 60062 


LOAN PLUS 

Fully menu driven! UserFnendly! Organizes all 
phases of Loan Processing Easy to track pay- 
ments Processes five types of Loans, including 
Rule of 78 Produces Amortization Schedules, 
Payment Receipts & Invoices, Late Nohices, End 
ot Year Statements, Loan Callection Report. 
cates tic POWS-0OS/ 250K FREE DERG 
Operating System $695 

ADVANCED PERFORMANCE Inc. 

C/o Vickery Software 

107 Court St 

Pickens, SC 29671, 803/878-2100 


@ FINANCIAL 
_- ET 5 
1 1 


tLo rel 
1 218M PSS sares A coroniten 
€ © Used by thoussnds # Used Netonwide! 

a of Attomaye ® Used for Jud; 


i] 
* hundrede  monvcnidpmre 
Cores ‘# Used to verify ' 
1 # Used by big CPA's lender's Mguree!! 
UD Loan Amontizetions Q Present Yate a 
QU -APR'S comply =O Future Value 1 
pS ReauistionZ =A Net Present Vaio 4 
© 18 Digit Aecurecy (1 interna! Rate of 
02 Fixed & Adjusisdie Return ry 
4, Rotes O Yield & Loan Price § 
Poe rtina) D Evsy te use menve 4 
J Points & Fee 2D User configurable 


DL Prepetd Interest rounding t 
1 J Extra Psymente Great for cifent ser 
p 9 PM! Peymente vices! 1 
reg re 
J Bates for the Un- le 

1 known test with purchase! 9 
V onty $ +35 S&H 


‘ 
© Demo disk 8 manuad avasabie for $30+55 SaH & 
] ile an al 


; 36380 Garfield - @1, Frases, Mich 48028 


1 
i] 
i] 
D crock View MC Ames & Duaconer are weicone @ 
COD order's additonal $2.75 J 


60 day money back guaraniee'! 
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Investment Charung 


Pe METASTOCK 

, PROFESSIONAL 
5295 

Canes Demo Disk—$5 








windows, 40+ pre-programmed indicators, 
user formulas, prolrl tesier, unatiended 
oan plus much more! ible wah 
~ ie services. For complete literature, cali 
free 


1-800-882-3040 


EQUIS International, inc. 
ox 26/43 SLC. UT 84126 (801) 978-5115 









@ FINANCIAL 


ANNOUNCING THE NEW $35 
MONEY MANAGEMENT SOLUTION . . . 











GUARANTEED. 


MONEYCOUNTS is CPA designed, easy-to-use, menu-dnven with 
on-line help, and requires no accounting experience. You'll appreciate 
the ease with which MONEYCOUNTS . . . 
@ Manages your cash, checking, savings and credit cards. 
@ Prepares your budget and compares it agains! your actual results. 
@ Prinis cight types of financial statements (including net worth), 91% lypes 
of inquiry reports, and three dimensional pie and bar charts. 
@ Lets you optionally save any report to disk oF display tt on screen. You can 
even export directly to Lotus 1-2-3, or Quatiro. 
@ Prints any type of pm feed (or laser) check, manages mail tists — prints labels and 
index cards 
@ Analy cx financing options & suvings programs — computes interest rates and 
{oan payments — prints amortization and accumulation schedules. 
@ Estimates your personal income tax. Provides password protection & much more. 
@ W day money back guarantee (excluding shipping). 


For Same Day Shipping 
VISA. MC,C OD ORDERS CALL 


1-800-223-6925 


On Canada call 319-395 7300 FAX 319 395-0217, 
Or send check or moncy order payable to 
























Parvons Technology. 






hh narhor 
eWEEK 


] Wes — LW a @ TurboFlow 6 serous flowcharting soft- 
] G We? ware for your 18M PC at a price that won't 
€ “Costyou your kingdom Il'seasytouseand 
{more powerful than Merln's magic 

TurboFlow is menu driven, interfaces 
=» wth desktop publishing software, and 
| : supports a vanety of printers and plotters 
a o So stop living in the dark ages. Call 1- 
}00-B82-S822and order your copy, or ask 

for our free brochure - 

. TurboFiow $69 
_-TurboFlow & Logitech Mouse $ 89 


Legendary Software from: 
ron E| S, Inc 
In, Tx 75080 (214) 669-213 PCFIOW 
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| PC MAGAZINE 
is #1 in classified ad lineage 











in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212) 503-5115 or (800) 825 - 4ADS 

















i FLOWCHARTING 
WINDOWS FLOWCHARTER $79 BETTER FLOWCHARTER 
RFFlow is a professional drawing tool for flow. Know betore you buy! EAS YFLOW is the superb 


charts & org charts (requires Microsoft Win- 
dows). 75 shapes automatically adjust in size 
Move, copy delete groups of objects 7 levels of 
200m Move llowcharts to other applications via 
the clipboard Supports printer cartridges and 
soft fonts Cali for tree tnal disk 


tlowcharting program chosen by aver 50,000 
users and very favorably reviewed in the March 
10th 1987 issue of PC Magazine See the 
“Index to Advertisers” under HAVENTREE to 
find our large display ad in this issue Now 
available with 30-day MONEY-BACK guarantee 


RFF ELECTRONICS HavenTree Software Limited 
1053 Banyan Court Order Desk 1-800-267-0668 
Loveland, CO 80538 Intormation (613) 544-6035 
303-663-5767 Telefax (613) 544-9632 

i GRAPHICS 


\Slides From Your PC 


‘We want your business. And well prove tt! 
‘We offer the best service available. Experts in 
Harvard, Freelance, Pie and Mirage on staff 
to serve you. Free Federal Express ship- 
ping Toll-free Customer Service. And if you 


should make a mistake, we'll reshoot your 
shdes, free. Call today, and say “Td tke 
to try your service. Free 


4 1-800-222-2592 
if Accent Presentations, Inc. 


12780 High Biutf Onve, Ste 250 » San Diego, CA 92130 





FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen). Microsoft Fortran/ 
Pascal, R-M. Lahey callable routnes Graphics 
prirmitives, total 2-D plot support, 3-D plots and 
solid models VGAVEGA Herc ® mono support 
HP/HI plotier? PLOTMATIC Laser dot matrix 
printer? PRINTMATIC $135 ea Any 2, $240, 
alt 3, $340 Ask about our 15 tonts 


EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on 
variety ol printers Uses color capabilites of 
printers such as Star NX: 1000 Rainbow Crop 
box lets you print any region of the screen 
Enlarge graphics 1 to 4 times Setup program 
for picking printer cotors, etc $25 00 Postpaid 
Call or wnte tor tree catalog 


MICROCDMPATIBLES. INC Lindley Systems 

301 Prelude Drive Dept PC 4257 Berwick Place 
Silver Spring MD 20901 Woodbridge. VA 22192 
(301) 593-0683 (703) §90-8890 


SLIDES FROM YOUR 
COMPUTER FILES 


Use your computer to design your slide 
presentation. Then send us your files for 


imaging. Vibrant, high resolution slides 
delivered on your desk within 24-48 hrs. 


Dozens of software pkgs. supported. 


Call toll-free ~_ 
1-800/433-8829 . ee 


703 343 €243 + FAX 703 343 0691 
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CoPlot 


| Scientific Graphics Software 
99,——_____-— 
La 
x} pee a 


at 
6 


Prabability Scale 
Et] 


co Le 
Height (zemn) 


CoPlot is part of ou tull line of sofware 
for scienlists and engineers” 

CoStat - for stalistes, 

CoPlat - for scientific graphs, 

CaDeaw - for technical crawings. 

$99 each of $259 for all three, 

John Dvorak says! “Don lef the jow 
price fool you, is 1s excellent software.” 
CoHart Software (415)574-9874 
P.O, Box 1149, Berkeley, CA 94701 
(Ths ad was created mth CoPlot} 
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RAINOROP™ 

FAST, compact PriScm Utility for end users 
AND developers Hardcopy as fast as 10 sec 
Average binary size~6kbyte 12 video graphic 
stds Scale, rotate, colorized & more. ‘CALL’ 
from user wntten programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39:95, 
Eclechc Systems 

B106 St. David Court 

Springfield, VA 22153 

703-440-0064 


PEN PLOTTER EMULATOR 

FPLDT tums your dot matrix or laser printer into 
an HP pen plotter Fast hi-res output. No jagged 
lines Vary line width, color Works with Auto- 
cad, Drafix, etc Supports NEC P5/P6, IBM 
Propninter, Epson LO/FX, Toshiba, HP Laserjet, 
Okidata 29x/39x, Hercules/CGA/EGAVGA $64 
chk/m.o 

Fplat Corporation 

24-16 Steinway St, Suite 605 

Astoria, NY 11103 

718-545-3505 


TALK-MATE (Speech & Graphics) 
Micro-Base introduces the ulhmate in presenta- 
tion sysiems by combining the power of Auto- 
Gesk's Animator with the dynamics of back- 
ground human voice and music that will play on 
your PC Cat! Today 1-800-922-13B0. 
MasterCardVisa 

Micro-Base Corporation 

562 Congress Park Drive 

Dayton, OH 45459 

§13-434-7072 


INGRAF — Graphics Library 

Video, PRINTER & PLOTTER Graphics Library 
Linear, LOG, Potar, Smith, Bar and Pie charts. 
Over 100 routines to make GRAPHICS pro- 
gramming easy on (BM-PC and compatibles 
C, FORTRAN, PASCAL and QuickBASIC ver- 
sions FULL SOURCE CODE - No Royalties 
Sutrasott 

10506 Permian Or 

Sugar Land, TX 77478 

(713)-491-2088 (800)-888-8460 





@ GRAPHICS 


3 FREE SLIOES FROM YOUR PC 
CDMPUTER SLIDE EXPRESS 

Converts your graphic tres inta 4000 tine full 
color slides, overheads or printouts All popular 
programs supported 24 hour service by mo- 
dem or disk As low as $650 Cail or FAX for 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 

Visual Horizons 

180 Metro Park 

Rochester, New York 14623 

Phone (716) 424-5300 FAX (716) 424-5313 


Compiete NAPLPS/Videotex Suite 
Fully ANSI X3 110-1983 compliant. Window, 
yew and multiple concurrent device support, 
Drivers for CGA, EGA, VGA, ICB, TARGA, 
Hercules and many others VISA 

@ MVOI - developer's decoder toolkit $295 
@ MGE - graphics editot $195 
© Personality + 111 - terminal emulation $95 
MICROSTAR SOFTWARE LTD 

4 Colonnade Rd N 

Nepean, Ontatio K2E 7/6 

US 1-800-267-9975 Can 613-727-5696 


PC Magazine 
Marketplace 
2nd Color 


Option Available 





RESEARCH 
PO Box 13028-M @ Salem, OR 97309 


Phone: (503) 585-6242 
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@ INVENTORY 


***dFELLER INVENTORY*** 

A business inventory program writien in modifia- 
ble dBASE source code The menu-driven pra- 
gram lets you tocale items by inventory name or 
fumber It keeps track of reorder points, ven- 
dors, average cost & other information 

° GFELLER Inventory $150/Requires dBASE (Wil 
* dFELLER Plus $200/with History & PO's 
Requires dBASE Ill-Itl PLUS {for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, Ml 49849 

**(906) 486-6024"** 


@ INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 40, commercial grade system pro- 

vides Stock Status, Purchase Order Writing & 

Tracking, Trend Analysis, Quafity Control Report- 

ing Detail Analysis, Bill of Matenafs, Mulb Loca- 

fons and more Modutar, “micro" priced & 
to your needs. Cobol Source available. 

APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

{714) 759-0582 


a 
@ MAILING 
PROGRAMS 


PostWare tor the 8IG Jobs 

Fast, accurate PC software for commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carrier Rie and ZIP + 4 at 81,818 
secords/hr Mail stream sorting at 14,690 
fecards/min USPS certilied at over 99% accu- 
fate Calculates postage, prints labels & bag 
fags Call for FREE brochure 

Postalsolt, Inc 

4439 Mormon Coulee Rd 

La Crosse, WI 54601-8220 

608/788-8700 {in WI) 600/831-MAIL (6245) 


SS eee) 
@ MEDICAL 


PRACTICE MANAGEMENT 

MD VersaForm, the most tlexible patient ac- 
counting and insurance claims package Pro- 
grammable, fully customizable, includes com- 
plete database management system, Customize 
Teports, files, and screens Full source includ- 
ed LAN support. Dealers wanted $995 for 
single user Free literature & demo. 

Applied Software Technology 

§81 W Hamilton Ave Ste 201 Dept 99 
Campbell, CA 95008 

800-678-1111 ext 99 





@ MUSIC 


lotroducing 

«Real Time MIDI input | 

+ HP & Canon Laser 
Printer Support 


* /MusicPrinter Plus is the acclaimed 

‘music notation and MID! performance: 
program that grves you flexittity and | 
power. It's quick and sasy, offering a full 








tap | Temporal Acuty Produ 
Lee 
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NALLY AN AFFORDAE 


MIDI STUDIO 


interface + Software « Keyboard 
The CMS-I01 is the sew up-gradable MIDI 
Interface 
CMS ShowTune 15 a graphics based notation 
Program that pnats to laser or dot matnx 
einer 

ism Becoming § Software ts the next 

generation of graphic 


sequencers 
The MS-710 keyboard trom 
Kawa 1s the mos! advanced = 
keyboard for the price 16 bit 
'M sounds with velocit fk 
bend chorus vibrato and pl ys 5 parts 
simultaneously plus it 6 pacers 
If you already own a mit board the 
CMS-101 ShowTune and Piles as only 
$199.00, Limited time only! 


1/800-322-MIDI 382.0. N_ Lemmon 
714-594-5051 Wainut, CA 91789 


CVS 
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Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 


Complete Sup 2st 
Before ree and After Sale 


FREE CATALOG 


with Hundreds of MIDI Products 
MICRO MUSIC 5269-17 Butord Highway. 
Atlanta, GA 30340 (404) 454-9646 
Worldwide Shipping 


FORTE IAi MiOl Sequencers 

16/32 tracks, 16 channels/track Record/ 
Playback 1.000.000 noles Most powertul 
MIDI edihng Rhythmically flexible Step entry 
Aulo Punch, quantization, realtime playback 
control, DOS shell New in FORTE Il System 
exclusive storage, unlimited looping, SMPTE 
cue list, Songlist, Accel/ntard $150/$250 
LTA Productions 

PD Box 6623 

Hamden, CT 06517 

{203) 787-9857 


SONGWRIGHT IV 

Music Processor prints professionat sheet mu- 
SiC, SONgS, scores with text, chords, symbols 
Compose, edit, copy, record, transcribe, play, 
franspose to any key Bass/reble, muthple 
staves, all meters MIDI optional IBM/Epson/ 
Stat pnnters, CGA/Hercules graphics $89 95 
LaserJet plus $30 Send tot tree sample output. 
SongWnght Software 

Route 1, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 
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_ THEME 
Music Printing Software 
THEME Vere. 3.4 includes dozens 


Memory Minder 
Memory Minder is the most 
disk diagnostic program available for 
mucrocomputers, Any operator can quickly and 
easily check the vital operating parameters of 


their floppy drives, including spindle speed, 
head alignment, read sensutivity and others 
Run Memory Minder before wtai data backup 
operations. Use ut to ahgn the drives without 
the use of an oscilloscope 

IBM PC, XT. AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each. 5.25" 40 track, 5 25° 80 track, 1.2 
MB AT. of 3.5” BO track drives. 


HA J&M Systems, Ltd. 
18100-A Ceatral SE 


Albuquerque, New Mexico 87123 
505/292-4182 
We accept MasterCard and Visa 
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FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generaling 
system lor vehicles/equip that require periodic 
maintenance Some teatures Totally menu driv- 
en, Cosi! per mile/nr reports, PM reports; 
Scheduled maintenance reports & warming, 
Service history, Gas/Oil history, Parts/Cost, Oil 
analysis results reporting 

RAM Sysiems Inc 

224 Causeway Blvd 

La Crosse, WI 54603 

608-782-6130 


TEST DRIVE 

A complete Floppy Disk Drive diagnostic pro- 
gram Pass/Fail or detailed reports Can be 
used lo align drives Supports 360K-54", 
1 2M-5V", 720K. 144M-3¥2" $99 for one lor 
mat, $149 for any two $189 for all three. 
Alignment disks included Money back guaran- 
lee We're sure you'll find TEST DRIVE to be the 
best FAX or call us lor details VISA/MC 
MicroSystems Development 

4100 Moorpark Avenue M/S 104 

San Jose, CA 95117 USA 

{408)296-4000 FAX(408)296-5877 


i PROGRAMMERS TOOLS 


Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2, familiar com- 


mands, large file support and network compatibility. 


Command Technology 
Corporation 


1040 Marina Village Parkway, Alameda, Ca. 94501-1041 
Phone; (415) 521-5900 FAX: (415) 521-0369 Telex: 509330 CTC 
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BASIC Programming Made Easy 


Creecent Software 's the leader in tools and support products for 


Programmers. We offer more than s dozen 
Bource code and extensive tutorials. Assembly 





QuickBASIC 
all complete with commented 


BASIC TBA proprarne, daiutrane, ered mrunhy rove, Wa'eyehion, God ce wrne et 


our free catalog. 


Crescent Software 
11 Grandview Avenue, Stamiord, CT 08005 (209) 646-2500 
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QuickBASIC Programmers 


We are the leading pub 


er of Programmer's Tools for QB. Our specialty 


nee ea ee 


your QB programs memory-resident in as little as 


of memory! 


Call Toll Free or write for detailed information with no strings attached. 
1-800-922-3383 ¢ 404-552-0565 * CALL M-F, 9-6 Eastern Time 


DIS-ASSEMBLING. TRACING 

Code-Generator ($119) can disassemble COM 

EXE BIOS Device Driver RAM 

@ it can also simulate the program with the trace 
or go command 

® record steps executed from Breakpoint ta 
Breakpoinl 

@ even Irace the program which DEBUG can’) 
lace, and the protected software 

Dual Software 

P.O Box 090-213 Brooklyn, NY 11209 

212-725-0528 


Opt-Tech Sort/Merge 4.0 
Extremely fast Sort/Merge program Run as a DOS 
command or CALL as a subroutine. Unlimrted 
filesizes, most fanquages, datatypes & filetypes 
supported including Btrieve and dBASE Il & Ul. 
‘Advanced features inchide record selection, re- 
cord reformatting & much more! Cail of wnte for 
more info. MS-DOS $149, OS/2, Xenix $249 
Opt-Tech Data Processing 

PO. Box 676 

Zephyr Cove, NV 89448 

(702) 588-3737 





FREE BUYER’S GUIDE 


Call or write for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 1000 software products from 
more than 450 manufacturers, plus tnfor- 
mative articles by some of todzy’s indus- 
try experts. Programmer's Connection 
has supplied the professional prog! 


Offering unbiased advice, low prices, fast 


delivery and no hidden charges. 


Programmer’s Connection 
7249 Whipple Ave. NW 
North Canton, Ohio 44720 


USA........ - 800-336-1160 


Canada... 
internationat 
FAX 


. 800-225-1166 

- 216-494-3781 
216-494-5260 
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Cut Fortran Support Costs 
Forwarn-finds errors, prints calling trees and 
cross references. $329 

Devt Tools-Relormatier indents, relabels, 
modemizes code Preprocessor, block structure 
outlines, 4 more $129 

PC compatibles. 512K Support for popular 
extensions Ask about versions for Unix. 
Quibus Enterprises, Inc 

106 N. Draper Ave 

Champaign, IL 61821-3145 

(217) 396-8876 





SOURCER... 486 


COMMENTING DISASSEMBLER 


Segments and prondes 
iMerrupts and sublunctons, 10 ports and much 
more New 1elease 8088-87 to 80386. 
87 80486 and Y20'V30 mstructons Opbonal 
BIOS Pre-Processore rates detailed com- 
mented listings for any BIOS “Sourcer ws the best 
dsassembler we ve ever seen.” PC Magazne: 
117 89, page 101 
SQURCER 
SOURCER w BIOS Pre-Processor « 
ASMiooi + Source Code Analyzer $ 
UNPACKER = Unpack EXE files $ 3995 
‘S&H USA 53 Can Men $10 Cher $t5 CA Res addtax 
Toorder of recerve intormahon just cail! 
1-800-662-8266 


V COMMUNICATIONS 
3031 Trich Way Suite 802 Dept PC 
San jose. CA 95128 +(408) 296 4224 


$ 9% 





I ae | 
@ PUBLIC DOMAIN/ 
SHAREWARE 


IBM 
CATALOG 


72 PAGES! 
Software, Ribbons, 
Labels, Books, Etc 


Best Bits & Bytes 
P.O. Box 8225-M 
Van Nuys, CA 91409 


CALL NOW! 
TOLL FREE-24 HRS. 


245- 


SOFTWARE 
CATALOG 


Low as $1 50 / Disk 
Sver 1000 IBM Software 
For tast semice 
Wate to 


SOFTSHOPPE,INC. 


PO Box 3678 
Ann Arbor, Ml 48106-3678 
(313) 761-7638 
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@ PUBLIC DOMAIN/SHAREWARE 


"More Bytes for the Buck!” 
Over 2200 shareware & Public-domain 


reine! 
Nets Over es with Prid® 
Here he USA- ui 


frogratte on fust 500 disks, 


and because each disk FULL of programs costs as low as $1.75, 


you WH, 1@ cost pe: 


HATA SEL CALECT, is iON than 4 45 centslll 


rere D> Accounting! IS Database Systems/ 


US Persona! Finance! 
UG} Utilities! (Disk, 


ronan tg Languages! 
Printer, Screen, e 


and race MUCH more HE Call or REE CATALOG! 


BO. box 171134 
Memphis, 


1-901-763-0471 


3187 fentire US., Canada, Puerto Rico, Virein lelenda) 
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1 800-736-4410 


TaN MountainTop 
P.O. Box 1221, Azle, TX 76020 


2 FREE disks for every 
ou orderll 
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FREE 
IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


1000's of Great Programs 
Only $2%9 per Disk 
Carefutly Selected 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THe SOFTWARE LABS 
67 Overland Ave No iv 
Ang CA 90034 
wit { 9.5456 
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TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 








Software 
for IBM @ REAL ESTATE 


MANAGEMENT & ANALYSIS 

° “Real Property Management’ $395/$595 {or 
fesidential & commercial properties and other 
bkkp'g Flags deling'l tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
fecurnng data * “Real Analyzer’ $195, when 
deciding buy/sell, exchange, of refinance 
30 day money back guarantee 
REAL-COMP INC 

PO. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 

Comprehensive software for managing residen- 
tal, commercial, condos, ant more Three ver- 
sons. Basic PM for owner/manager—$4%5, De- 
tuxe PM for professional management—$1.195, 
Mulb-User with Novell network compatitlity— 
$2,395 Includes check writing, recurring ex- 


penses, G/L, management 
YARD| SYSTEMS, INC 
813 Reddick St 

Santa Barbara, CA 93103 
805-966-3666 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users ol our soitware 
have found it comprehensive, flexible and easy 
to use We offer systems lo manage the laltow- 
ing types ol properties COMMERCIAL/ 
RESIDENTIAL / CONDOMINIUM / HOME- 
OWNERS ASSOC /MINI-STDRAGE FACILITIES 
For more into and sample prinlouts cafl 
REALTY AUTOMATION 

11365 Eas! Shore Drive 

Hayden Lake, 10 83835 

{208} 772-3259 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 


IBM STANDARD 
MARKET... 





@ RELIGION 


SEARCH THE 
BIBLE IN 
PAS) GO) BS 


WORDsearch”™ is the world’s fastest, 
most advanced, user-friendly Bible 
concordance software. Ni i 


@ REAL ESTATE 


PROPERTY MANAGEMENT 
Full-teatured, easy to use Property Manage- 
Trent Software Programs provide features thal 
exceed of are comparable to packages costing 
ten times as much The Landlord Plus manages 
up lo 10 properties$295 The Landtord Plus Il 
Manages up to 100 properties-$595 Call to 
ofder of to receive more intermation 
SYSTEMS PLUS, INC 

500 Ctyde Avenue 

Mountain View, CA 94043 

800-222-7701, 800-222-7707 in CA 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fast and easy to 
use Everything is included, tenant tracking, 
fepaits and maintenance, income and expense, 
check writing No extra modules t0 buy The 
ultimate in property managemen! $695 com- 
plete Free brochure, Demo $10: 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mt Pleasant, UT 84647 

800-942-6784 ar 801-462-2130 


. Now available 


in NIV. KJV, or both combined 
Instantly locate all relevant 

passages by word, phrase, or word 

combination. iiyanster Bible verses 


to word processor 
NIV or KY, KJV, $99 each: both com- 
bined $139.95: full-function demo 
postage and handling, $1.95 
each). Call about our 30-day, no-risk 
free trial 


@ RELIGION 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICK VERSE BIBLE CONCORDANCE 1s a last, easy-to-use tool for general Bib 

study and in-depth research QUICKVERSE puts the complete text of the Bible at 

your lingertips, allowimg you to 

# Instantly ne fee any word or verse in the entire Bible 

ses, combinations of words (in any order). or 

© Lamit searches to a partscular range of books, chapter ory 

© Print verses in a variety of formats or save them to file lor 

rocessor 

© Outperforms products costing much more Carnes a 30-day money back 
guarantee (excluding shipping) 

(Features listed are for iBM‘Compatible, Macintosh version also ava! 

Four translations available, please sp verston and disk whe 

KJV $49 NIV $59 RSV NKJV $5. 

Add $5 shipping/handhing Disk size 5 1 {add $3) 


Call or send Check/VISA/MC or COD 


1-800-223-6925 


(In Canada Call 319-395-7300) 


word ine li 








t to your word 








Parsons Jechnalogy. 
ae ‘catins Reo. NE, Cedar Rapids, 1A 2402 
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@ RELIGION 
CHURCH SOFTWARE 


Oiscovet for yourself why more chuiches ate choosing PowerChurch Plus * 
Try out the leading membership and accounting package 
Call today for your FREE ful-working DEMO. 


F1 SOFTWARE PO Box 3096 Beverly Hills, CA 90212 
(213) 854-0865 
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Bible Challenge 
An Exciting New Game For The Entire Family (1-6 Players) 


teams for lots of fun. laughter and fellowship! 
)  GNLY $29.95 POSTAGE PAID 
VALUE MART: SOFTWARE 


1-800-233-2139 
102? tat Sonar ye Fo Chariewnn 8 N805 
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=NAS COMPUTER BIBLE™= 
NEW! Version 2.1 
New American Standard 
The best of the best sellers 
For 1BM and 100% Compatible 
« Instant word or phrase search. 
« Use saved verses with word 
Bins of included text editor. 
cludes windowing, wild- 
carding & logical operators. 
Satisfaction guaranteed 
or your money back! 
Foundatlon Press 
Demo P.O Box 6439 
Duk Anaheim, CA 92816 
vail, (714) 630-6450 
$129.95 (CA orders add 6% tax) plus 
$400P&H 


PC MAGAZINE'S 
MARKETPLACE 
Ss 
YOUR | 


CONNECTION 
‘TO 700,000 
BRAND -- 
SPECIFIERS 
1 (800) 825-4ADS 
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@ SALES MARKETING 















3 out of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 


fo tea Mauager 
i Muinuge ment programs 


I ee 


they need ws qunhh » 





cali now to place 
your ad 
1 (800) 825 - 4ADS 





SaleMaker Software: Leader in Sales Force Automation! 
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OH OF URE HINO. possibly the Dest. ol all Sikes ad maT og 
(in ny opine, its very much the way to go! I 
Leon Wortnan, Busine Marketing July, 1989 


IRE =e! 
1-800-777-6368 5/8? 


ime DEMO_ 942 E, 7145 S. Suite A-101, Midvale, UT 84047_ (801) 566-5544 J 
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PC Magazine Marketplace the ultimate target market! 


The brand specifiers whe vod PT Mapusree deu'l fave the tmar to shep arvund, thee enh conoern ws getter chit 


They'll DIREXT their attention to PU Magaxine Marketplace 





Do more than search. 


Analyze! 


VERSE SEARCH is an. easy-to-use, dynamic Bible concordance. i 
inchades the Bible translation of your choice with Instant Access to every 
word or verse. Search for combinations of words or phrases. Search for 


concepts using synonyrit ‘lists.-Separate windowe for comparing verses 
ortranslations. Printorexport any text. More users than any other product! 


As your study needs grow, add NIV, RSV, KJV or NKJV text, chain 
references, personal commemuary, Greek or Hebrew tranéliterators, topical 
Bible, chronological Bibles Our memory resident VERSE TYPIST 
transfers verses directly to your word processor, ; 


(Call for a free Camiog on THE WORD proceasor Family af Products. 


Bible Research Systems - 800-423-1228 
2013 Wells Branch Parkway #304 » Austin, Texas 78728 


‘Tech Suppart ($12)251-7541 Postage extra, ‘For IM, MSDOS, Macintosh. 
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CLIENT & SALES MANAGEMENT SOFTWARE 


@ SCIENTIFIC 


GREAT GEOLOGICAL SOFTWARE! 
Over 60 programs lor petroleum, mining, hy- 
Grology. academic and scienlific uses 
Gridding/contouring. log plotting, plate tec- 
tonics, digitizing. basemapping, temary plots, 
Steronets, cross sections, lots more LaserJet 
Support, Maciniosh too! Affordable, $75 to 
$2500 Call, write or tax for free catalog 
Rockware Inc. 

4251 Kipling Street Suite 595 

Wheal Ridge. CO 80033 

303-423-5645 FAX 303-423-6171 
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@ SCIENTIFIC 


Monitor and 
Control From Your PC 


SOLUS Compt 
Computer ~ 

‘The intelligent, stand-alone SOLUS™ com- 
puter is powerful enough for industrial and 
Fesearch applications, yet inexpensive and 
simple enough for school and home use. 
= Easy to “program” and use 
© Powerful real-time graphics. 
* 30 Digital/Analeg 1/0 channels 
+ Interfaces to PC via RS-232 

|  ormodem. 

Call your SOLUS representative 

how, And contrel your world! 



















‘Daty Hoes Software 
Aédivonal (600) 247-5712 
95 WSAMCAMEX fn Oregon and outside US. (503) 635-3966 
> encsncnsempet hn Ime sear 
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he world’s leoding soft- 

wore manufocturers 
depend on Softguord copy 
Protection systems. Your 
FREE DISKETTE introduces 
you to Superlock * — invisi- 
ble copy protection for 
IBM-PC fond compatbles) 
ond Mocintosh. , 
® Hord dt : 
Nc 


© Password is a software program which 
secures your valuable data. 

© Simple instailation, easy menu driven 
maintenance, requires no. 
seformnatting. 

* Boot limit option secures hard disk. 

© Password provides for up 10 100 users. 

© The supervisor controls access to 
Protected directories with a singtc 





support 





» changes 


Toke, 
© Provides audit trail of user activity 
* Password aging. 
¢ The option to create user menus. 
© Vinus detection. 
# Screen privacy. 
= Intrudce detection, 


r 


+ New u $ ito! 
800) 842-9388 
SOFTGUARD SYSTEMS INC. 
710 Lokewoy, Suite 200 
Sunnyvole, Colformo 94086 
FAX (408) 773.1405 


CIRCLE 780 Oe 
_READER SERVICE CARO 





SS] 


NASDEC International 

2704-85 Garry St PH (204) 956-2798 
‘Winnipeg, MB FAX (204) 943-3702 
Canada RIC 4)5. 
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EVERLG-K 


COPS PROTECTION 


Designed tor clone compatibility & strength 
» Thwarts ALL Bit-copy Sottware 

+ Protect any COM’EXE wo Source changes 

+ Shut down Debug Traong & Disassemblers 
+ Supports all Hard & Hoppy Ovsk formats 

> Restnet o allow Network Installs 

= Limi program use by Oate or #Executes 

+ Remotely reset Installs Oate or #Executes 
= No damaged media or 1/0 plugs. 

For QM & ciones-$195 & up-Frae info & Demo 


Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 


(800) 227-0644 (816) 776-2700 
FAX (818) 776-8398 


HANOS OFF THE PROGRAM* 


PC SECURITY 


OPERATING SYSTEM SECURITY 
. pecires subdwectones, files. primers and 


jloppes 
© Keyboard lock—automatic or manual 








* tag Be boot. program axec. file opens, 
= Prevents DOS FORMAT and most wruses 










Systems Consulting inc. 
412-963-1624 
PO Bos 111200 Prrtamurgh PA 15239 
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@ SECURITY 


l0? 
OFTWARE 
PIRACY 


With our Copy Protection 
Products. They really work and 
do not burden the honest use... 


For Hardware Based Security 
(Parallel Port Interface) 
® STANDARD KEY TAG 
‘Unlimited executions 
® COUPON KEY TAG 
Limited executions 
® READ/WRITE KEY TAG 
Secure field programmable 
memory 
® NETWORK KEY TAG 
Site-ticense for specific 
# of users 
® DURATION KEY TAG 
On-chip secure clock for 
leases, trials 


For Disk Security 
High Level Security 
With hard disk install/funnuall included 
* PADLOCK II DISK 
¢ SAFEGUARD DISKS 
* COUPON DISKS 


Low Level Security 
User Installable Protection 
© PC-PADLOCK 


The market is filled with copy 
Protection products which burden 
the user or simply don’t work. We 
have over 3500 satisfied software 
firms utilizing our systems. The 
high-level fingerprint has not 
required an update in over 3 years. 


Call or write for raf 
more information. 
GLENCO 


ENGINEERING INC. 
SERVING TME SOFTWARE INDUSTRY SINCE 1979 
721 W Algonqun Ad (708) 364.7638 
Ariington Hts. IL 60005 = FAX 364-7698 
in Europe contact’ 

SDC Secunty Systems Tel +31-45-441535 





TOTALSAFE 


THE MOST COMPLETE PC & PS/2 
PROTECTION SYSTEM EVER BUILT 


KEYBOARD Li 
ON-LINE DATA ENCRYPTION 
UMITED DIRECTORY ACCESS 
$120 Introductory Price 


ElieShim Microcomputers, inc. 
520 W. Highway 436 Suita 1180-30 
Attamonte Springs, FL 32714 
Tat 407-682-1587 Fax 407-774-8103 
CIRCLE 792 ON READER SERVICE CARD 
BIT-LOCK* SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered secuttty Rapid decryp- 
fon algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port. Compli- 
mented by low cos! KEY- LOCK" mulbleatuted 
COMPU-LOCK’* including countdown, timeout, 
data encoding & mutt:-product protection. 
MICROCOMPUTER APPLICATIONS 
3167 E. Olero Circle 
Littleton, CO 80122 
(303) 770-1917 





ONIC! 
= The PC StauisticS Pe - 
ont Wve SM 
esc Neo e32) mene 








1 Go SOLO 3.0 

Statistics plus excellent graphice 

Rees yeas Ee ee 
From the leader in statistical 
software for over 25 


$199 complete with graphics 
Satisfaction guaraniced! 
Call todaye VISA or Mastercard 















STATISTICAL SOFTWARE 
140 Bivd Suite 316 
Lo Angela CA 90025 
@i3} 479-798 © Fax (213) 312-0181 








TRY 1 UT TE 
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“MARKETPLACE 


‘THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


High performance STATISTICAL SYSTEM 


The Survey 


in Opinion Research Tool 
for the PC 


TAX PREPARATION SOFTWARE 
FEDERAL & STATE RETURNS on a single 


A powerful, alegant, and super-tast statistical package integrated with 
completa dala managemant and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with torecasting. 
STATS+ features intelligent, two-way interfaces to data trom Lotus, 
Symphony. dBill+, and other programs For more Info look for our ada In 
most computar journals, ask your dealer, or contact StatSoft. Price §245 


(+$5 ship/handl). 
2325 E. 13th St., Tulsa, OK 74104 MIC, Visa. Add $4 5aH 


Fatt StatSoft (918) 583-4149 4 Available From 


Overseas offices StatSott of Europe (Hamburg FRG) ph 040/4200347 ElatBoft LIK (Lon. Park Technologies 


don UK| ph 0707271166 Hearne Software {Melbourne house austrate) ph 613-497-4276 
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THE BASS System™ 

Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data 
siep code and statistical procs with a system 
that fakes only 1 meg and 400K (and costs only 
$399)! Free information. 

BASS Institute, Inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 933-7096 or BB (919) 968-6755 (N. 8, 1) 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Mulbple 
regression T-tests. ANOVA (up to 10 factors, rep. 
Measures, covariance) Forecasting Factor, clus- 
fer, & discriminant analysis Nonparametrics. 
Cross Tabutahon Plots. histograms, box, scatter, 
Siemleat Sort. Subset. Translormations. Reads 
ASC!) New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 FAX 801-546-3907 


DBMS/COPY TRANSFERS DATA 
Now your favonte stal package can access any 
database DBMS/COPY can directly convert 
any database or spreadsheet file into any stal 
package ile and vice versa. The PLUS version 
allows sorts, selections, and recaiculations 
$195 30-day quaraniee VISA/MC/AMEX/PO/ 
COD FREE DEMD! 

CONCEPTUAL SOFTWARE, INC 

PO. Box 56627 

Houston, TX 77256 

1-B00-STATWOW, FAX (713) 667-3FAX 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MINITAB’S a PC of cake! 


MINITAB features intuitive 
commands for comprehensive data 
analysis. Includes basic stahstics 
regression © fime series © tabulation 
® ANOVA ® plots © histograms © 


over 60% of Fortune 50 companies, 
For free Se 


MINITAB & 


STATISTICAL $6 aabter 
Minitab, Inc 

3081 Enterprise Dr, State College, PA 16801 
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ea 
@ SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven sysiem lor the 
entry. editing, processing and presentation of 
Questionnaire data. The system can produce 
Camera teady crosstabs and other tables in 
banner format Also statistics and bar charis. 
Regression and open-end cading/analysis op- 
lions avaliable 

CREATIVE RESEARCH SYSTEMS. 

1S Lone Oak Cir. Dept P 

Petaluma, CA 94952 

(707) 765-1001 


A-CROSS - #1 IN CROSSTABS 
Eastes! & mos! powerlul crosstab program tor 
survey & research data 16 mull cases-9.999 
vats/case Read any ASCII, col binary, dBASE 
file Professional tables to all printers + laser- 
outputs lo ascii & lotus wks files Full stats +1- 
lest, chi-sq. Nominated tor PC Mag Award for 
Tech Excetience 

STRAWBERRY SOFTWARE, INC 

42 Pleasanl Street-FREE DEMD DISK 
Watertown. Massachusetts 02172 

(800) 4-ACRDSS FAX (800) 422-7677 


phone today (801) 756. 8279 
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The fast, easy, accurate way to 
prepare 1989 tax retums. 

Regular Version: 

Calculates 1040, Sch A-SE, 2106, 
2119, 2210, 2441, 3903, 4562, 
6251,8615, 8814. All printouts 
{including 1040) a by IRS. 
Req IBM or compatible w/256K. 

Only $45 


Advanced Version: 

All of the regular features plus 
1040A,Sch1 ,1040£5,3800,4136, 
4137,4255,4684,8582. Req 320K. 


___ Only $60 


State programs for CA, MD, MO, 
NY, Nj, OH, IL and VA Data 
auto-transferred from tederal tax 
tors. $30 each. 


MCAisa. 30-day guarantee. 


AM SOFTWARE 
P.O. Box 25010 
Kansas , MO 64119 
Call (816) 241-0014 
FAX (816) 452-3183 
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1099's-ON-DISK 

Our lourth year helping you meet IRS regs to file 
1099's on magnetic media Use your IBM- 
Compalible PC's to prepare 5¥4" diskette, print 
forms and reports For all 1099's, 1098. 5498, 
W-2G Fast. easy to leam and use, manual 
included No! copy protected Only $69 plus $3 
shipping MC/VISA accepted 

Custom Craft Software, inc 

§730 R Si. 

Lincoln, NE 68505 

Phone (402) 464-3184 


P.O, Box 1317 Clifton Park, NY 12065 
518/877-5881 or 800/423-3189 outside NY 
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@ UTILITIES 


Manufacturer Christmas Special 


CLICK THROUGH DOS 
Listed Price $109 
MOUSEDOSE 

Ful mouse support 
* Visual DOS Commands 
Menue to orgenize programe 
on tixed disk 
Editor and quality printing 
Seerch & pnnt into trom card file 
Customize labeling 
Fixed diek security option 
Recover deleted files & other 
powertul tools. 
FREE DEMO CALL: 714-626-6108 
FREE GPOATE OS DEXT RELEASE 
SPECIAL OF LORITECH SESIAL BOSSE $78 
COMPUTERS SYSTEM Refunda within 90 
days [15% reetocking lee) 
* 80286-20 512K 1.2FOO 40HO VGA 
$2149 wDOS 62199 
* 80986-25 IMB t.2FDO 65HO VGA 
$2649 w/DOS $2890 
No returns on softwere or used iteme 
OEALER (NQUIRIES WELCOME t 
{Ca edd 8% Tax COD, Free Sa H) 
MICROSHELL CORP. 
2738 W Orangethorpe Ave, #448 
Fullerton, CA 928633 
714-§25-600t - FAX 714-525-6025 
We accept VISA- MASTERCARO 
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LIMSIM 
Expanded Memary Simulator for 266, 386, 286 
NEAT, & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory PC Magazine (March 31, 
1987} says “Easy to use and well documented ” 
$70. 30 day money back guarantee Visa/MC 
accepted 


Larson Computing 
1556 Haltord Ave #142 
Santa Clara, CA 95051 
(408) 737-0627 
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Stop computer stress — 
for just $19.95.° 


Shortcul’ Sotiware saves work with easy-to-use, single function 
utilities, No manual. Simple point & shoot menu commands. 











LOCK/FILE” protects sensitive files from snoopers, 

PACK’/FILE “ gives up to five times as much disk storage space. 
DISK/ DIRECTOR * renames, deletes and copies files & directories. 
WORD /FIND * locates lost documents with a key word. 

VIE! ILE™ instantly pulls up multiple files for easy viewing. 
FILE/FIND “ locates lost files with only part of name or age. 










*Per tile Plus $3.00 shipping & handling Order by contacting Bastech, 
Inc, P.O. Box 16267, N. Hollywood CA 91615-6267, Telephone: (818) 
982-7627. FAX: (818) 982-7626. VISA, MesterCard, ond C O D. accepted. 
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[Melle Dean! ee ' 
MICHAEL PERRY | ut, aa el a perl ‘trmed exacution (donly weekly monthly) 
> a computer organizer you with a complete revel re execution, usoge tradking, undieated & 
peg LL eptions when you turn on menu choices ond nested sub 
your computer Seloctng ao nphon hakies you  reemory resident oud mew creates. entry 
testontlhy twin thal oppicatien the mens salcclvanion 1 pla ae oh wd 
ie reaterRS OD anna 

t bore bo be on expert to get the mast out that prix: $59 95 ( 4 echaled) 
af your computes rseurs. Querinty discount ovelleble (oll or wre 
MEN nee Fase ihe PCS PO Bon 87 
tures such as encrypted password protechon == 1. 800. 
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I 
2 






rote _ wae me wai 
riding for you. a! «! eNouerd, focding heyerones 
But could be wo fer lo the system at a time you 

The leater in unattended provcuing. 


Auto-Might.is perfevtasu 
gh ay 10 run d series of time: 
consoming tasks at 30's bok 


ED ii the morning 
Jorn C Dvetah AC Alegarne 678/08 


Save Tie Save Money! Got The Bea Cal Us Today! 
Tha Pendulum Group, | : = 


Ammunition to conquer 
your biggest problems! 


wets V-EMM 
(@ megabytes) 


& 


@ The perual iil Vsti) Macaver Why search for a faint little cursor? 
wi 

eight maganntes of expanded memory The No-Squint iia! Laptop Cursor 

@ ft tues PC/AT of PS/2 on makes yourcursor BIG and BOLD 

; | and B al any rate you choosel 


} Recommended in PC--PC Week 


--PC/Computing--the NY Times. 
$39.95 fo 50 stupemnain CRISS, add 


| ‘and Symphony $2.00 tax.) Vi 


SkiSoft Publishing caatinich 
1644 MaesachusettsAve. Suite 79 


ee Ti PO fh Box 396 
Lexington, MA 02173 
WEEMM _ieaspanmn ns 802 | | 19008456. 8465 or 617-863-1876 


CIRCLE 803 ON READER SERVICE CARD CIRCLE 806 ON READER SERVICE CARD 





PC MAGAZINE 
is #1 in classified ad lineage 


in IBM - Standard computer publishing. 


Join the winning team and piace your ad 
(212) 503-5115 or (800) 825 - 4ADS 
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AT’s DON’T NEED 
360KB DRIVES 


Allows copying of 18M AT Illes for use on 
18M PCs, XTs, end competibies with no 
bsrdwere or softwere modificetions A 
360K floppy drive ie not required 
“CPYAT2PC" may reside on your 18M 

AT hard disk and coples 1 file or entire 


eubdireclories in 1 slep. 
Price $79 + $4 e/h 


MICROBRIDGE COMPUTERS 
655 Sky Way - Suita 113° 

San Carloa, CA 94070 ) 
1-800-523-6777 i) 
(CA) 415-593.6777 

bee 415-593-7675 
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COPYWRITE 

Copywrite 

Removes 

Copy Protection 

No more diskettes, 

manuals or 

codewheels, 

1000's of products copied. 

Quaid Software Limited 

45 Charles St €, 3rd Fl, Dep! MM 
Toronto, Ontario M4Y 1S2 

(416) 961-8243 Fax (416) 961-6448 


PERSONAL MEASURE 

Diagnoses pertormance bottlenecks in PCs. 
"can enhance anyone's diagnostics artil- 
lery documentalion is exemplary” W 
Rosch, Aug 89 PC Magazine Measures use of 
major LANs by PCs, too Clear graphs and 
statistics show where live applications spend 
lime $69 95/$74 95 (5 25°73 5") + s&h 
SPIRIT OF PERFORMANCE, INC. 

73 Westcott Road 

Harvard, MA 01451 

§08-456-3889 telex 6503571400 





i WORD PROCESSING 


WORLD'S BILINGUAL WORD 

OuangJan bilingual ward processor lor En- 

glish and Armenian, Bengali, Euro/Latin, 

Greek. Gujarali, Hindi, Khmer, Lao, Punjati, 

Russian, Sinhalese, Tamil, Telugu, That, Viet, 
Onty $109-+ $5 sh (foreign + $12 sh). 

Free Font editor For IBM with dot-matrix Laser- 

Jet pnnter Demo $9+$1 s/h MC/VISA 

Megachomp Company 

3438 Cottman Avenue 

Philadelphia, PA 19149-1606, US A 

TEL 215-331-2748 FAX 215-331-4188 


PC Magazine 
Marketplace 


Option Available 


i WORD PROCESSING 


FRIENDLY 
POWERFUL 
BLINDINGLY FAST 


New — Just Released! 

GALAXY 3.0 Ward Processor 
Combines powartu! edtiing ped fermenting 
bestures with a iriendly, eany-to-ces intertace. 


JPul-down menus <Dvelogut boxes . Mouse support 
Up to @windows on screen ‘Styie sheets Full 
tone sveport tor af popular printers: “Award -ennning 
100 000 word sped checker & 220) 000 word thesaurus 
$09.95 MC + VIGA» Amex # Dewters 

PO Box 1570, Port Townsend, WA 96308 


1-800-365-7627 


Breathahte! Static-Freet Bet 

For Computers, Keyboards, Printers & Lasers 

|All Populai Models Superior Quality Best Pace 
NEW! ViziFiex-Seeis 
SKINS for Keyboards 


1-(800) 8 826- -5761 


ComputerWear 
1320: 36th Ave Sn Francisco CA 94122 





— CompuCaven’ 
COVER YOUR 
INVESTMENT 


ees 


Computer Dust Covers 
Spit Proof !! Sistic Proof l! Our Styiehly fered 
Oust Covers will give maximum protection from 
Gust and apilis. Gray Nylon or Cleer Piestic, 


Keyskin~ Keyboard Covers 


Clmar to the eye and soft io the touch KeyShin™ 
Keyboard Covers stay on 24 hours a day. even 
while you use your computer 


UGA (600) 874-6281 
2104 Lewig Tumer Gitvd. ater 
View Font Watton Beach, FL 


eee sae 























@ BAR CODING 


=—=PC, 
PERCON® 


Engineering Leadership in 
BAR CODE READERS 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


® Who else has a 5 year 
warranty on bar code readers? 


® Who else has automatic set-up? 


® Who else has a bar code reader 
that does it all? 


PERIPHERAL CONNECTIONS, INC. 
2190 W Ith Ave » Eugene, OR 97402-3503 
1-800-873-7266 
(S03) 344-1189 FAX (503) 344-1399 


PC-Wedge II 

Bar Code Reader 

For PC, XT, AT, PS/2 and 
compatibles - $289 

For RS-232 terminals - $309 


PHT-34 Portable 
Handheld Terminal 

With 64Kb memory and wand - $995 
or bar code wand © 4x 16 character 


Bar Code Printing Programs - $99 each 
pase UPC, EAN, 2 of 5 on dot matrix or LaserJet printers 
SERARCORE. | Prints bar Serco tan goes aBASE. dBASE Sem ancluded 
be a Memory resident program pnts bar codes from within applications 
imeKeeping Systems, Inc. Frere: icy 351.9995 


Fax: (216) 361-0030 





LABELING SOFT WARE 


, ¢ For Epson, Oki, IBM, and LaserJet 
+ « Flexible design. Any Format or size. 
“| ¢ On-Screen Label Design — WYSIWYG) 
LT Beas So 198 UEGEAN 
codes: 20! 
CATE ST STD, Code 39, et 
y..° ee ae input. 
« Logos, symbols — from scanners. 
. = « Reversals, color, soft fonts. 
* « Powerlul, Versatile, Fast, Easy! 
with Utiity Il LabelRIGHT "— $279 
Other menu driven ee from $49. XENIX — $199 
» MS-DOS user callable routines from $179 


| Portable Readers 


¢ Battery operated reader 

» Simple, powertul, 64K memory 

» Bar code or keyed input 

» MSI, 20f5, UPC/EAN, 128, Code 39 
° Easily raammabl em 

°U via RS-232 or keyboa 

+ Doubles as non-portable reader 

» Wand or laser input 

* Complete with wand— $849 


Bar Code Readers 
for PC, XT, AT, PS/2 
and all RS-232 Terminals 


» Attaches as 2nd keyboard 

+ No software changes 

+ 20f5, UPC/EAN, 128, MSI, Code 39 
+ Magstripe, laser, or wand input 


\ 


FLEXLINES MAGAZINE « Complete with steel wand — $399 
WORTHINGION 30 day $ back guarantee! 


DATA SOLUTIONS 


4T?-A Ingalis Street 
Santa Cruz, CA 95060 


800-345-4220 
CA 408-458-9938 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers whee read PO Magazine dent Maeve the (inn te shape arnued, their unty 

coprentLiy geting what they weed ty yume kly as pansthle 
They'll RECT their attention ta PC Maganne Marketplace 

a ee 
For them PC Magazine Markel plates Hireet Kespanae: Display Ad foritest ra presents a fast. easy 
and best effeetise ndthod of prodin t acquisttie Thes how twill hase the pruducts they need. 
and the information thr wand regarding price volume dconnts, specificatins and delwery 

Wy think that yur basins van lenefit fren thee THILO bragul specifiers whee mad PC 
Magazine YOURE RIGHT" 


So take DIRECT action and call (212) 504-5115 of (HOG) K25-4ADS 
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@ BAR CODING 


BAR CODE READERS 


FOR PC'S: 
SPC/KT/AT A CLONES 
® PS:2- ALL MODELS 
® TANDY 1000 Sx TX SL TL 1200 
4000 


000 
© ZENITH 136 146 151 158 248 
* EPSON EQUITY Wt fe Ie tlt 


#*NO SOF TWARE CHANGES REQUIRED 
# DATA APPEARS AS KEYBOARD INPUT 
*# READS CODE 39 -2 OF 5 UPC AE. 
EAN 8 13 CODABAR 
# AUTO-DESCRIMINATES BETWEEN CODES. 
® DIRECT FROM MANUF ACTURER 
#30 DAY MDNEY BACK GUARANTEE 
# SAME DAY SHIPPING 


FOR TERMINALS: 
® WYSE 30 50 60 78 
* KIMTRDN KT7 PC AKT70 PC 
© LINK MCS 
© RS 232 
MAR CODE PRINTING SOFTWARE: 
© MS PC DOS SYSTEMS. 
© 6 6 24 PIN DOT MATRIX 
© H-P LASER JET PLUS SERIES It 


AESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE SUITE 140 
EULESS Tx 76040 (at?) $71-0015 
(B00) 648-4452 
FAX (897) 685-6232 


Just how many companies can claim to 
manufacture the following: 


= Computer 

® Bar code readare 

® Bar code pnnting software 

= Time recordera 

® Tima clock processor software 

® Shop floor terminals and software 


We have the complete solution for your 
barcode needs, and when purchasing these 
products, one ahould look for a company 
that would give a risk-free guarantee to 
grant the consumer peace of mind. Fortu- 
nately, there is one company with com: 
plete confidence in tts products BTC Corp 
offer a 30 day money back guarantee and 
an extensive one year warranty 

Whnite or cail us now ! 


BTC (USA) CORP. 
46177 Warm Springs Bivd , Fremont, CA 94539 
‘Tet: 144 657-3958 Fax: 14161 657-2965 
6000-F Commerce Priwy , Mt. Laurel, NJ 08054 
Tol 1609) 273-8500 Fax (609) 273-6399 


QA NE A 


Code Master Quick Draw 


Rovally Free programmer libraries available 
Dealer Inqairies Welcome 


Conmecren 
P.O. Ben 634, Eau Claire, Wi 54702 
(715) 833 2334 © (800) 552-2334 
CIRCLE 813 ON READER 2ERVICE CARD 





BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simpie & quick installation 
No additional softwara or port 
Metal wand & case 


Computer users have experienced 
miscarriages and birth defects. Com- 
puter usage has been linked to skin, 
back, eye and emotional problems. 
For a copy of a new comprehensive 
feport on computer health probiems 
send $97 50 to: 


@ BOOKS 


CATALOGUES 
PUBLICATIONS 


COMPUTER 
HEALTH 
HAZARDS 














World tnlormation Institute 
725 Market Street, Suita PC 
Wilmington, Delaware 19801 


CIRCLE 616 ON READER SERVICE CARD 










IBM PCjr SPECIALS 


Full tine of IBM PCr Hardware 


* 286 Eacelaraior 
© Memory Expansunns to 640K 


011 DN READER SERVICE CARD Also available; 


SmartCard ancoder/raader 
Bar coda printing softwara 
Magnetic stripe ancodera 
Units for pthar computers 
& tarminals 
TPS ELECTRONICS 
4047 Transport Straet 
Palo Aito, CA 94303 
Tolaphona: 415-858-6833 
Telex (Graphnel) 371-9097 TPS PLA 


FAX 415-856-3843 
CIRCLE 614 ON READER SERVICE CARD 


* Second Floppy Drives 
© Paratle! Printer Ports 
© Hall Size Keyboards 
° Modenis, lot & fatcrnall 
© Joysticks, Serial Cabies 
© PCr Network cary. 
® BASIC Canndges, Mice 
© PCye Tested Shareware 
* Complete Compatery 
© Repair Servac 
Send tor Catalog Today 
COMPUTER RESET 
Attn Dept PCM 
PO Box 461782, Gurland Texas 75046 
(214)276-8072, VAX 1214) 272-7920 


CIRCLE 617 ON READER SERVICE CARD 


@ BOOKS S 
CATALOGUES 
@ COMPUTER 


mmsanrmenmiere,| PUBLICATIONS nee 
2 2010 egies REPLACES THE 
MEYBOA: AND PRINTER OF ANY 1088 
EAC CoMpaTte c COMPUTER. 


+ 2680 “REGISTER TERABWAL”. TY 950 EMULE TION 
PLUS DRAWER MOMITOR AND SCANNER CONTROL 

+ 3878 “REGISTER COMPUTER”. STANDALONE 19M 
COMPATIBLE WITH NARD DISK GRIVE 


ALL MODELS AVAILABLE WITH A VARIETY OF RECEIPT 
PRINTERS KEYBOAROS MONITORS CASH 
DRAWERS GAR CODE SCANNERS AND MAG HYRIPE 
TWIX INTERNATIONAL CORP. 
44018 GADAOWAY, ENGLEWOOD, CD 60110 
(903) 769-8333 FAX (303) 786-0670 
CIRCLE @12 ON READER SERVICE CARD 





















Bar Code Solution 


NEW - BIG Text AIAG, LOGMARS Bar 
code printing packages any label most 
printers 
PC WAND 100 - In-line scanner emulates 
2ND keyboard onPC XT&AT Uses your 
extsting software without any change 
PC-WAND 200 - termunal wedge on a serial 
party line for laptops and unix munis 
NEW PC-WAND 300- Up to 128 reader data 
callection systeme Auto-discnmmnates e 
Collects and transmuts to PC or host 


PC-WAND 800 WanderWand - portable 
Programmable scanners laser and pen 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street Brea CA S262t 


PHONE: 714 990-1880 
mem FAX TIA —— 


DEALER peablpert INVITED ini itt 


READER SERVICE CARD 








Expansion Products 


— YOUR 
COMPUTERS 


Full replacement of hardware, meda. 
Purchased software As low as 
$39 yearly Covers fire, thett, power 
surgas, other accidents. Blanket 
coverage. no list of equipment 
needed. Call for intormalon or 
immediate coverage 


@ 1-800-848-3469 
Local (614) 262-0559 
SAFEWARE, The Insurance Agency f 
2929 N High Street PO Box man | 


Columbus OH 43202 
CIRCLE $16 ON READER SERVICE CARD 





Possibly the largest selection 
of PCyr products in the 
country. We don't just sell 
PCyr products, we design them. 

*Speed Up Priducts 

*Pecude DMA Cartridges 

*Secund Floppy Duk Drives 

et: Disk Daves 

PC yr Optwal Mice 

Monitor Adapters for PO's 

*Parallel Printer Purty 

*Full Swe Keyboards 

*Speech Attachments 

eboysticks. Cables. & Adaptors 
Call or write to recerve our free 
32-page catalog of PCyr Add-On 
products. For even faster results, 
ercle eur reader service number 


PC Enterprises 
“The jrProducts Group 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (600) S22PCJR 
CIC. ESULOH READER SERNCE Cat 





PC Magazine Marketplace the ultimate target market! 


The brand spectfiers whn read PC Magazine don't have the time tu shop around, 
their nnly concern is getting what they need as quickly as possttile 


They'll DIRECT their attention to PC Maganne Marketplace 
Por thein PC Magazine Marketplaces Direct-Response/Display Ad firmat repre 





sents a fast, easy and cost effective method of product acquisitian They know it will 


Sane Us ctl | army me aad Lie atoreroaiee Ue aes 
discounts, specifications and delivery. 

Ifyou think that your business can benefit from the 700,000 brand speetfiers wha 
tead PC Magazine .. YOU'RE RIGHT! 


Se take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


f nesgye ne acim. walt op 


PC Magazine 
Marketplace 
2nd Color 
Option Available 





EE) Pc maGAZINE DECEMBER 28, 1969 


pm 
= 


: 


@ DATA CONVERSION 


OISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewnitien text to disk in ASCII, 
50¢ per page all WP formats. 

© Scan Typeset text 6 to 24pt low rates 

© Disk convert from IBM WANG, XERDX, 
WDEC + 1000 others customized 

© Tape conversions (800, 1600, 3200, 6250 BPI) 
© BEST RATES @ FREE TEST 

Ist RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

(212) 779-0800 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


DISK ~ DISK - TAPE = DISK 
OPTICAL SCANNING 
WORD PROCESSORS 
SPREADSHEETS 
)DATA BASES, MAIL LISTS 

OVER 2,500 FORMATS 


1BM PS/2 
WORDPERFECT 


Lotus 

DBASE 

LANIER 
. WANG 


(212) 463-7511 _ 


NATIONAL DATA 











CONVERSION INSTITUTE 
§ EAST (ETH STREET WHEW TORK wy 10003 
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@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 


DATA RECOVERY INC. 


Io MIN Call 
12.997 NIT 


The Only Custom Data Recovery Experts 


A service from the 


creators of Disk Manager! 


Recommended by major 
drive manufacturers. 


Call us when: 

+ Your hard disk can’t be booted 
+ You can't access a file 

+ Your directories and/or FATS 


are scrambled or gone, ete. 


For that critical moment when only the best will do, 
CIRCLE 820 OW READER SERVICE CARD 


@ DISK CONVERSION 


CHANGING WORD PROCESSORS? 
Media transfer to ot trom 

IBM, XERDX, DEC, WANG, EXXON. 

LANIER, CPT, CT. MICDM NBI, WROPLX, 
WORDSTAR WORDPERFECT, MS/WRD, DW4, 
MULTIMATE, SAMNA, MASII DCA 
weaanae FREE TEST CONVERSIDNe sone 
Conversion Specialists 

531 Main St, Suite = 

£1 Segundo, CA 9204 

{213) 545- 6551 12) 322-6319 


TOTAL SERVICE CONVERSIONS 
@ DUR NAME SAYS IT ALL @ 

© Duality Service @ 

© Quick Turnaround @ 

® Low Prices @ 

@ 1-800-5-CONVAT @ 

@ In CA 1-213-669-8134 @ 

© Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIDNS, INC 
1933 North Monon Street 

Los Angeles CA 90027 


@ DISK CONVERSION 
TAPE/DISK Oo» 

CONVERSIONS “ °.’= ° 

Convarsion services to or from 

over 2000 computer systems: 

« Magtapes © Mini Computars 


® Micro Computers ¢ Typesetters 
© Word Processora 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTING SERVICES, inc. 


800 - HI - PIVAR 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 


TAPE: TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO MICROFICHE 
LASER PRINTING 


1-800 422 9622 


{In OK: 918 254 9622) 
TECHNICAL PROGRAMMING 
SERVICES, INC. 
8506 FAST 6151 STRENT 


TAS 08 74133 1301 
CIRCLE 821 OW READER SERVICE CARD 


@ DISKETTE COPY 
SERVICE 


SOFTWARE 
DUPLICATION 


© One-Stop Shopping 
© Custom Packaging 
© Copy Protection 

© Technicel Support 
© Drop Shipping 

© Fast Turn-Around 

© Competitive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


| fe Se oe oe i Foon ee 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


SST SE 
@ DISKETTE COPY 
SERVICE 


SOFTWARE PRODUCTION 
@ Disk dupticetion 

* All tormsts 

* EVERLOCK copy protection 
* Label/sleeve printing 

® Fult packaging services 

* Werehousing 

* Drop shipping 

* Fultitiment 

* 48-hour delivery 

@ Consultation & guidence 


agStar- Bute, Inc. 


2890 Bergay Ad Hathol¢ PA 19440 


800-243-1$1S 215-997-2470 


DUPLICATION FROM $.59 


* Highest Quality Media 
* Duplication + 100% Verification 
* Custom Labets/Steevea/Mallers 


° 24 Hour Tum-Around 
° Guaranteed Products 


Diversified Systems Group, inc. 
P.O. Bom 1114 
junh, WA 98027 


(800) 302-0000 
CIRCLE 823 ON READER SERVICE CARO 


3 out of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 


call now to place 
your ad 
1 (800) 825 - 4ADS 
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D Comtronte 
EBT. 
DEBIMASTER 
Third-Party Debts Completely “cardless” 
(instant on-bne work schedules 
Advanced power and flexibility 
Unhinited chents, debtors, accounts 
and coltectors Networks any number 
of workstations. Excellent service and 
support National distribution 
Dealers inquiries are welcomed 
Comtronic Systems 
33305 First Way South, Suite 210 
Federal Way, WA 98003 
206-874-40: 


rH OR NEY S 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


ZIP CODE SOFTWARE 


+ Aad ZiP+4 to maiing list 

« Save postage with Carrier Routes 

+ Demographics by Zip 

+ $99 Mailing List Manager 

+ National Zip Code look-up program 


MELISSA DATA CO. 


__32118 Paseo Adalanta, San Jyan Ca 


+ Calculate 
+ Locate nearest Seles Office to customers | 
« Zip data base for minis & main lremes } 
+ Mapping & routing software for US cities 

» FREE CATALOG " 


between zip codes 


800-443-8834 
XS. CA 82675 + IN CA, 714/661-5885 
CIRCLE 825 ON READER SERVICE CARD 
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@ SUPPLIES 


TONER {25 SS 


$45 


nm Microfiche & PC Copiers 


We buy empties. up to $12. | 
CEawED ARYANTAGE ADVANTAGE 


MG, VISA, AMEX, 2216 University — 


con 
i incl P.0."s Qty. Disc. Tuscaloosa, AL 35401 


HOLE 626 ON READER SERVICE CARD 


SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


CIRCLE 827 ON READER SERVICE CARD. 


SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 

@ PACKAGING 

@ OISK OUPLICATION 

@ ASSEMBLY 

@ TYPESETTING 

@ MANUAL PRINTING 

@ FULFILLMENT 

@ The Publisher's Only Choice 


i = 
es one a 
me 


GLENCO DEVELOPMENT SYSTEMS 
721 W Algonquin Rd 

Arlington Heights, # 60005 

(312) 364-7638 FAX (312) 364-7698 
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HP LaserJets, Ricoh 
Biack Lona Lite Text Color $ Grapmics eee PC copiers 


800- -BL AC K99 eee & more! 


-800-252-2599) We buy used cartridges 


Your Castndge DAY A | R 


Our Canndge hs 
Rebuilt . Return Delivery 
Color 8-4 : 49.50 
Toner for NEC, Ricoh, for laser 
% Panasonic, “a ce NN eae $44. cartridges 
«Franchises 


+Wholesale < 800-777-8444 | 


CIRCLE 829 ON REAOER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers whu read PC Magazine don’t have the time to stop around, 
their unk concern is getting what thes need as qaickth as possible 


They'll DIRECT their attention to PC Magazine Marketplace 


Fur them PC Magazine Marketplaces Direct Respanse/Dispha Ad furmat repre 
sents t fast. easy and rest effective method of product acqmsitian They know itll 
five the produets they need and the wifarmatin they want regarding price, salar 
discaunts, specifications and defwore 

{fvou thatk that vour husiness can benefit fran the 700,000 Land specidiees whe 
read PC Magazime YOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


ie ee ie SEE 


Get The Word Out! 


Your Product 
Has Been Chosen 
EDITOR’S CHOICE. 


Let us take your article to Its highest 
level of marketing potential with a reprint! 
To find out how you can have your article or review 


elegantly reprinted ** on 80 lb. paper stock, in 4-color, 
2-color or I-color, call or write today: 


Jennifer Locke—Reprints rie 
Ziff-Davis Publishing Compan, 
One Park Avenue, New York, NY 10016, 2 212. 503-5447, 


**Minimum quantity 500 reprints. 
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ACCOUNTING SOFTWARE 
194 Cougar MT Software 





DESK TOP ORGANIZERS 
286 Fifth Generabon 


DATABASE MANAGERS 


§19 Ashton Tate 

147 Borland Intematonal 
35 Concentnc Data Systems 
y Dataease Internabonal2 
W12 Fox Software Inc. 

y Oracle 

136 Precision Software Ltd. 


FILE SYSTEMS & ACCESS METHODS 


234 SX USA 3X- Link 16 .... 
FINANCIAL PLANNING SOFTWARE 
2 Intuit Software 


INFORMATION MANAGERS 


318 Concentric Data Systems R&R Retational Report Writer .. 
. IBM Systems Current 

LANGUAGES 

260 Lasergo Inc. GoSenm ... 

. Microsoft Quick Pascal . 


OPERATING SYSTEMS/ENVIRONMENTS 
243 OSC Communications. OSC Nexos... 


PROGRAM DEVELOPERS/GENERATORS 


201 Haventree Software Easy Row ... 
PROJECT MANAGEMENT 

249 Symantec Timeline... 
STATISTICAL SOFTWARE 

154 Mathsoft Inc. 
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204 
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106 Better Software Technology 
212 Central Point Software 
35 Concentnc Data Systems 


Fast Back Plus .... 


BSSSRENS 
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232 Fitth Generation 
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280 i 

299 SWFTE Internatonal, Ltd 

. Wordperfect Corporation 
SPREADSHEET/TEMPLATES 


v7 Borland International 

323 Funk Software 

‘ Lotus 

236 Micro Technologies. 
DESK TOP PUBLISHING 


Analyst One .. 


* IBM Systems 

325 10 Engmneering 

280 Laserge Inc. 

299 SWFTE Intermabonel, Led 

DATA ENTRY SOFTWARE 

362 OCR Systems Optical Storage Software. 
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ENTERTAINMENT SOFTWARE 
115 Accolade, Inc. 


FORM DESIGNERS 

cs Bloc Development 
FONT SOFTWARE 
299 SWFTE International, Ltd 


BACKUP SOFTWARE 
232 Fifth Generation 
DISK BACKUP & TAPE DRIVES 


521 3M Data Recording Products Ov 
Ww Arche Technologies 
20 Bay Micro Systems 

212 Central Point Software 
729 Cosel Systems 

378 fomega 

219 Irwin Magnetes 
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Now QuickPascal makes this 
software go even faster. 





Even the quickest minds tend to brake 
suddenly when confronting new languages. 
; Enter new Microsoft® 
QuickPascal Compiler. 
The first Pascal that is 


not only powerful but easy, intui- 
tive and 100% headache-free. 
{ For example, our new 
h ‘ L 





rtext Qui Advisor 
ee offers on-the-job training: by 
cutting and pasting sample code you can learn 
De an eon oa . And if you 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot. 

To accelerate your thought processes 
even more, all of our eee are essly 
integrated; no other Pascal offers you easier 


er and compiler. 
at's more, QuickPascal is the first 

PC Pascal to offer Object Oriented Program- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data. And once you know 
Pascal, OOP is a snap.Which means, you get 
maximum productivity with minimum effort. 

Naturally, our Pascal is also fully source 
compatible with Turbo Pascal’ 

So stop by your Microsoft dealer soon. 

You'll find our software is on the same 
wavelength as yours. 


Making it all make sense: 


access to your editor, debu: 


trademark of Borland international. 


Customers in the U.S. call (800) 426-9400. In Canada, call (416)673-7638. Outside North ica, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All nghts reserved. Microsoft and the 
Mocrosoft logo are registered trademarks: i is rib ier ng moe ee 


and Making it ail make sense is a trademark of Microsoft 
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COMING UP 





One Perk Avenue, New York, N¥ 10016 


.. AND THE 

TECHNICAL EXCELLENCE 

AWARDS GOTO... 
At Fall Comdex, PC Magazine edi- Bill Hechrone, One Perk Avenue, New Yorks N¥ 10016 
tors paid tribute to the most exciting ‘ 7 
products that shipped in 1989—and Die Q Angelo, One Perk Avenue Ww. Ni 
the people behind them. From utili- 3 Pei mats corenin a Caner ja temas nd ies cates ar Ser eh eed 
ties to operating systems, printers to fone on eds met be nel) om ate apes yn me Pe mann © med 76 npr mien 


PCs, these are the year’s most inno- 
vative products—and the ones that 
advance the state of technology. 


@ THE BEST OF 1989 


Knewen Soreencersh Mermapett sre Coie Secor Hebets Owning at Habis 1 Percent or More of Totel Amount of Bonde, Mortgeges of Other 
From the thousands of products we Securiven UY there ore none as save 


tested last year, PC Magazine editors 
choose Personal Bests. More than 30 
products that were new in 1989 
impressed us enough to get the nod. 


and nonpretit stetue of thie 


= ABORT, RETRY, FAIL?: ‘ 
SPECIAL EDITION _Cerea tres me ae 
Sometimes dubbed the “‘worst’” of a a eee 


the year, this is really executive edi- eae A Aaa aes 

and ridiculous side of the PC indus, | [LUSSSESEN See emeenewee| 123.367 [125.009 

and ridiculous side of the PC indus- UE See, Been Sees ee aes et een os ee 

ty in 1989, 561,500 
eee 


m@ ENDURANCE TESTS D. Free Dinibuien by Mall. Carer or Other Meena 

As the new decade dawns, we’re Serpeel cere ieed Cow Feeelese BOLEOL 

launching a new series at PC Maga- 760,700 

sine: Endurance Tess. To address | - PRET weemememwees | _ae.eas_ | _s.000 | 
a a 
our reviewers live with selected prod- 

ucts, using them every day. You'll 
see how past Editor's Choices, Per- ™ gently thet the statements mada by 

sonal Bests, and Technical Excel- ne, Sere, esloerrectiens omnes emai. Perm ViNyerresisent 

lence Award winners hold up over 


the long haul. 386s and portables are 
featured in the first installment. 
| LJ 
mw DEC’S PC LAN SERVER 
Digital Equipment Corp., which has | 
long been the computer industry's | ini 


second biggest company, is shifting 


ys focus: from: midrange minicar | Please write to: PC Magazine, P.O. Box 54093, Boulder, 


puters to PC integration. PC Maga- oe 
zine’s LAN Labs tests DEC’s new | CO 80322. Include your mailing label from a recent 
PCLAN Server/3100family. You'll | issue of PC Magazine for faster service. Please allow 


see how it stacks up against NetWare 
po eno tg up to 60 days for change of address to take place. 
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Witness 
A Perfect 


Fifty years from now, we'll be 
sitting on porches with our 
grandchildren, recounting the 
wondrous story... 





“Yep. I saw it. was there to 





play HardBall I” 
Like Don Larson's perfect 
game, new HardBall II™ will be 
remembered asa milestone. A 
great accomplishment in base- 
ball history. 
The original HardBall! 
stands as the best-selling com- 
puter baseball game of all-time. 
And true to its heritage, new 
HardBall Il 
captures the = 
essence of A 
the national 
pastime. 
You can 
almost 
smell the 
— fresh cut 
~  BTass 
N and oiled leather as the and stored from at-bat to at-bat 
» computerized boys of and game-to-game. T V-like 
summer sprint instant replays to help relive your 
across the greatest moments. League play, 
diamond. 
Buc 
HardBall Il 
goes beyond 
the effortless 
gameplay and 
realism that made its 
namesake famous. HardBall 
Il offers more. Much more. 
More frames of animation. 
Soeachdivingcatchanddouble —_ where every win brings you 
play looks major league smooth. closer to the pennant. 
Move features. Like real More options. Should you 
baseball stats that are updated steal with two out? Attempt to 


Actua game sword from IBM PC EGA vernon othe game er verssons may vary 
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pick the runner off at second? 
Get caught in a rundown? Shift 
the defense for a dead pull 
hitcer? Real managers have op- 
tions. So do you. 

And more choices. Step on 
the turf of seven familiar big 
league ballparks. Gaze out 
onto the field from five network 
TV field perspectives. Create 
your very own dynasty with the 
team editor. 

HardBall Il is in a league 
by itself. And fortunately for our 
grandchildren, we get to play 
it in its prime. 

How toorder: Visit your favor- 
ite retailer or call 800-245-7744. 


\Cro™’ NIN 
LWrwsL_L. 


rWANY 
The best in entertainment software.” 





After Hours 


Products for the Leisure Side of Personal Computing 


Bike Training 


Software 


Brings Serious Cyclists 
Indoors for the Winter 





Winter is the time forall good bi- 
cycle riders to think of racking it 
up fora while. Only messengers 
and madmen continue to ride 
when it’s cold 


a time trial, or a demo. 

Choose the competition mode 
to test yourself in one of four 
preprogrammed races. Your PC 
screen shows a rider going off 
into the distance—until you catch 
him. Then he disappears. Nu- 





You simply ride as slowly or as 
fast as you like. 

Unlike the RacerMate sys- 
tem reviewed last year (After 
Hours, PC Magazine, Septem- 
ber 27, 1988), Total Distance 
isn't proprietary. It works with 
your bike and any wind or mag 
trainer. (A basic wind trainer will 
set you back as little as $50.) 
And Total Distance costs a lot 
less than the $750 for the Racer- 
Mate package. RacerMate praph- 
ics and workout possibilities are 

several giant 


enough to induce steps ahead of 
pain. Saner cy- Total Distance, 
clists leave the however. 
pavement behind In conjunc- 
in favor of a wind tion with Rac- 
trainer and a erMate, we also 
computer pro- reviewed the 
gram that makes Dynalink sys- 
indoor training fun tem from Cal- 
and challenging. ladyne Corp., a 
Total Dis- product more 
tance, from Rank directly compa- 
Enterprises, does rable to Total 
the job reasona- Distance. With 
bly well without a $139.95 price 
requiring a big ($199.95 with 
cash outlay. The heart monitor), 
$69.95 combina- however, the 
tion of hardware Total Distance displays a simple graphic of a road Dynalink pro- 
and software course. When you catch the pacer, he disappears. gram is more 
paces your work- expensive. 


out as you pedal 

along on your wind trainer (a 
rack that converts bicycles into 
stationary bikes; not included). 

Hardware installation for Total 
Distance requires a Phillips screw- 
driver and about 15 minutes of 
your time. You mount sensors 
for speed and cadence on the 
bike’s chain-stay. The sensors 
pick up impulses from magnets 
that you mount on the rear wheel 
and the left crank arm of your 
bike. Plug the cables into your 
parallel port and you're ready to 
work out. 

When you boot up the soft- 
ware for Total Distance, you can 
select from the following: a regu- 
lar workout, a timed workout, a 
distance trial, a competition mode, 


Meric readouts show your ca- 
dence, mileage, time, and dis- 
tance ahead of or behind the 
animated pacer. 

You had better be in shape if 
you expect to compete, because 
these are tough, relatively long 
rides at high speeds. A better bet 
is to race against your previous 
time and shoot for improvement. 
We liked the time trial feature 
best. It provides a good, sensible 
workout that can help you as a 
Tider. It will boost your fitness 
without destroying you. 

The regular workout and the 
timed workout are okay—but they 
are liable to lapse into some- 
thing resembling a ride in the 
park, since there's no target pace. 


Dynalink dis- 
plays speed and other informa- 
tion in numeric form without 
graphics, which makes it less 
visually engaging. But the Dyna- 
link system is also easier to set 
up, and the hardware is of visi- 
bly higher quality. 

If you are interested ina good 
bike workout at a reasonable price, 
Total Distance represents a more 
comfortable altemative to the great 
outdoors, 

List Price: Total Distance, 
$69.95. Requiras: 256K RAM, 
color graphics, two disk drives, 
parallel port, DOS 2.0 or later. 
Rank Enterprises Inc., 1202 
Hillside Blvd., Wilmington, DE 


19803; (302) 322-1717. 


CIRCLE 411 ON READER SERVICE CARD 





@ PERSONAL 
FITNESS 
Food/Analyst 
monitors your diet 


WellAware snifts 
out adverse 
food reactions. 


GAMES 

The Magic Candie: 
Adventure and 
enchantment. 


VIDEO 
Variety's video 
listings on CD-ROM. 


Food/Analyst 
Specifies 

he Basic 
Nutriments in 
Your Diet 





We are what we eat, but what 
exactly are we eating? Food/Ana- 
lyst ($99), from Hopkins Tech- 
nology, answers that question in 
greater detail than you'll ever 
want. A simple hamburger, for 
example, contains enough ingre- 
dients to stock a small chemistry 
lab. According to Food/Analyst, 
my lunch consisted of minerals 
(calcium, potassium, zinc), vita- 
mins (B,,, niacin, folacin), lip- 
ids (saturated fat, cholesterol), 
and amino acids (lysine, leucine, 
glutamic acid), And I didn’t even 
have fries. 

Hopkins Technology has taken 
the entire U.S.D.A. food data- 
base (known as Handbook 8 in 
the food profession) and stored 
the contents on CD-ROM, along 
with data on sugars and selected 
brand-name food products. 

CONTINUES 
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After Hours 


Food/Analyst 
CONTINUED 

Handbook 8 isn't the skimpy 
pamphlet the name suggests, but 
rather a complete nutrient as- 
sessment of more than 5,000 foods; 
in conventional book form, this 
“thandbook”’ is a multivolume 
set that takes up almost 3 feet of 
shelf space. 


| od faad 


Ferson 


FoodiAnalyst makes all of 
this data comprehensible and easy 
to use. First you enter the name 
or names of the individuals you 
want to track, then you select 
from the database the foods that 
make up their meals. Selecting 
quantities is particularly easy; 
the software lets you enter in- 
take as grams, ounces, pounds, 
or in everyday units like ham- 
burgers, baked potatoes, and 8- 
ounce drinks, 

A recipe feature allows you 
to calculate the nutrients of your 
own favorite dishes and add them 
to FoodiAnalyst’s database. 

Food/Analyst’s pull-down, 
point-and-shoot interface is 
friendly and well designed. You 
don’t need to read a manual to 
figure out how it works—which 
is fortunate, because it doesn’t 
have a manual. 

Once you've entered a meal 
(no fudging), the program ana- 
lyzes the meal’s contents. Enter 
all of your meals for a day and 
the software will show how well 


you’re doing versus the mini- 
mum daily requirements for a 
person of your age and gender. 
There’s also a graph option that 
will visually represent the same 
data. 

You can ask Food/Analyst to 
find, sort, and display all foods 
that contain a particular nutrient. 
Feeling low on zinc? Eat oysters 
or macaroni and cheese. Need 
more vitamin C? Sweet red pep- 
pers have ten times more vita- 
min C than orange juice. Sur- 
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prises like that abound through- 
out the program, as they do in 
any basic reference work. 

Food!Analyst is an indispen- 
sable tool for food planners and 
dietitians in places like hospi- 
tals, schools, and nursing homes. 
It’s also great for people on diets 
and those who just want to keep 
track of exactly what they are 
eating. 

Always remember when us- 
ing Food/Analyst—or any soft- 
ware that analyzes your diet—that 
changes in your eating habits 
should be attempted only under 
the direct supervision of a phy- 
sician. Software such as Food/ 
Analyst should never be used by 
people to replace the care or advice 
of health care professionals. 
List Price: Food/Analyst, $99. 
Requires: 512K RAM; CD- 
ROM drive; Microsoft CD-ROM 
extensions; DOS 3.1, 3.3, or 
4.0. Hopkins Technology, 421 
Hazei Ln., Hopkins, MN 55343; 


612) 931-9376. 
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WellAware 
Tracks Down 
Causes of Food 
Reactions 





Inasociety where food often has 
its roots more firmly in the cor- 
porate laboratory than in the 
ground, figuring out which foods 
are doing what to our bodies is 
no easy task. More than 100 adverse 
reactions have been linked to 
food and food additives, and studies 
indicate that 30 million of us 
suffer from some form of food 
sensitivity. 

WellAware, from Positech, is 
a $99 program that helps both 
the patient and the physician zero 
in on food sensitivity. Using the 
program’s database of over 3,000 
foods, you find what you have 
eaten over a period of several 
days or even weeks. Each time 
you experience discomfort, you 
select your symptoms (along with 
the degree of severity) from alist 
that would make a hypochon- 
driac swoon, 

The software has common 
symptoms and foods builtin, but 
if you don’t find an entry that 
fits, you can add your own aches 
and pains, and if you don’t see 
what you ate, you can plug in 
your own recipes. Once you’ ve 
entered several days’ worth of 
data—the more the better—and 
several incidents of distress or 


reaction, WellAware goes to work 
on your problem. 

The developers, a doctor and 
a computer professional, have 
for the first time collected and 
organized the substances in food 
known to cause adverse reac- 
tions. These include things like 
mold, lactose, salicylates, and 
additives. Although physicians 
and dietitians have long had lists 
of food nutrients, ingredients at 
that level do not produce prob- 
lems. Instead, it is their combi- 
nation into complex molecules 
that often causes distress. 

The key to WellAware’s savvy 
is not Jonas Salk—like sensitiv- 
ity, but rather the power of statistics. 
WellAware uses a sophisticated 
statistical analysis of the infor- 
mation you provide to produce a 
list of most likely causes. 

The analysis is not a quick 
process, but it’s faster than wait- 
ing for a doctor to keep an 
appointment. WellAware takes 
about 5 minutes on an 18-MHz 
computer to evaluate three days 
of meals and symptoms, The 
manual cautions that more-de- 
tailed studies can run 30 minutes 
toan hour. The output is a list of 
possible causes (in our litigious 
society, who wants to say for 
sure?), ranked from most to least 
likely. 

My only food sensitivity is to 
flounder, which causes me to 
itch and sneeze and makes my 
eyes water. After I ate flounder 
for several days (well, I pretended), 
WellAware did indeed pinpoint 

CONTINUES 





WellAware's main menu leta you enter aymptome and 
Tecord meale. The package diagnosea your food 
sensitivities and their sources. 


Now you can enjoy the power of 
CROSSTALK® and the conven- 
ience of Microsoft® Windows at 
the same time. 


Full-feature file transfer support including CROSSTALK, DART, XMODEM, 
YMODEM, ZMODEM, Kermit, and CompuServe B™ protocols. 


A powerful programming language, based on CROSSTALK Mk.4’s CASL™ 





CROSSTALK for 
Windows is the 
first full-featured, 
full-powered 
communications 
program designed 
specifically for 
Windows. We put 
our 10 years of 
experience with 
PC communica- 
tions software to 
work in order to 


give you all the 
features Windows 





language. Programming tools are provided for Windows-specific 
tasks like creating dialog boxes and executing DDE functions. 


48 user-programmable function keys for one keystroke operation 
of host responses or “scripts”. In addition, the function keys can be 
invoked by a customized pull-down menu selection or by clicking 
on-screen icons with the mouse. 





= Capture host data to printer or disk file, with “playback” of 
captured host sessions. 





users have asked 
for, including: 


Integrated “phone book’ of frequently- 
called computers allows you to save and 
recall all settings for any host computer. 


True “background” operation under all 
versions of Windows lets you transfer files 
while working in other applications. 


Emulation of DEC® VT102™, IBM® 3101, 
ANSI, and CompuServe® VIDTEX™ 
terminals. 


Cut and Paste data between CROSSTALK 
and any other Windows application. 


Full support for all modems, including high-speed, error-checking modems like 
the Hayes® V-Series, US Robotics HST™, Telebit Trailblazer®, and others. 


If you use Windows, 
you need CROSSTALK 
for Windows. See your 
software dealer. Call for 
further information 
800-241-6393 


DCACROSSTALK COMMUNICATIONS 
1000 Hetamb Woods Parkway 

Horwel, Georgia 30076-2575 
OUTS 


Other trademarks appearing m thu sdvertuemeut, 
ane trademarks of tinewr respective cnmpanses. 





After Hours 


WellAware 


CONTINUED 
my sensitivity to the food. But 
my meager problem wasn’t much 
of a challenge. The software 
really comes into its own with 
more-complicated sensitivities, 
where the cause may be a food 
additive or a combination of in- 
gredients. 

The program is easy to use. 
Point-and-shoot menus make for 
quick and easy data entry. A set 
of picture cards helps even small 
children describe symptoms, and 
the comprehensive manual has 
sections about food sensitivity 
written for both the lay person 
and the physician. When used in 
consultation with a health care 
professional, WellAware can help 
you understand the causes of some 
of the unpleasant symptoms and 
side effects you may have toler- 
ated for years. 

List Price: WellAware, $99. 
Requires: 512K RAM, two disk 
drives, DOS 2.0 or later. 
Positech, 484B Washington St., 
#350, Monterey, CA 93940, 


800) 462-9355. 
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The Magic 
Candle Gives 
Gamers a New 
World in 
Which to Play 





The Magic Candle concems it- 
self with a question that has been 
so troubling to modern military 
minds: What do you do with an 
immortal demon who wants to 
take over the world and is backed 
by hordes of slavering monsters? 
Ali Atabek (The Magic Candle’s 
creator) proposes imprisoning 
the troublemaker in the flame of 
an extremely large candle. 
Policy reassessment becomes 
Necessary, however, when the 
candle rapidly diminishes and 
evil spreads across the land. Now 
you've been invited by Deru- 
via’s King Rebnard to lead a 
final, desperate assault. Tie Magic 


Candle is role-playing fantasy at 
its most complex and entertain- 
ing, easily equaling the recent 
genre favorite, Ultima V: Warri- 
ors of Destiny (reviewed in Af- 
ter Hours, PC Magazine, March 
28, 1989). 

Much of the consumer fasci- 
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Demon and carry out your plan. 
Otherwise he escapes and turns 
Deruvia into one vast parking 
garage for his evil legions. Each 
of your party's activities costs a 
certain amount of time. All the 
places and people you have to 
visit to acquire information, skills, 
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In The Magic Candie, a culture Is subtly and engrossingly 
developed. The graphles are simpie but eolorfui. 


nation with these role-playing 
fantasy games arises from the 
simulation of mythical cultures. 
The best programs employ in- 
genious detail to create a real 
sense of adventure and discov- 
ery that never seems to fade. As 
the game continues, its world 
only grows more compelling and 
engrossing. 

The *‘realism”’ of Deruvia’s 
pseudomedieval society is clev- 
erly reinforced. Each of your 
company of 6 adventurers (user- 
chosen from 13 diversely tal- 
ented volunteers) is rated in many 
categories that determine per- 
sonality, crafts, and battle skills. 
Once the characters enter popu- 
lation centers, city icons expand 
to fill several scrolling screens 
with stores, guards, and inhabi- 
tants who follow their own time- 
tables. 

Camping outdoors allows your 
team to hunt, leam spelis, and 
Tepair weapons rendered dull with 
use. Naturally, everyone could 
sleep instead, decreasing fatigue. 
But another, nastier side of real- 
ity is the ever-present likelihood 
of ambush. 

Atwist to The Magic Candle 
not usual in these programs is its 
time limit: 800 days to figure out 
what to do with Dreax the Arch- 
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and weapons consume a great 
deal of time. Mapping is not really 
hecessary, but some parchment 
and quills for jotting down ad- 
vice are indispensable. 

The documentation is amus- 
ing, purporting to represent the 
sometimes-contradictory advice 
of experts in King Rebnard's 
court. Magic Candle’s battle 
system is similarly imaginative; 
it supports weapons exchanges 
during conflict and positioning 
options for all characters. 

The various nasties employ 
differing attack strategies against 
your team, according to their 
natures. Some look for the most 
powerful opponent. Others pre- 
fer to take out the magic users. 
Several just grin toothily and 
gang up on the wimpiest recruit 
you've got. 

A fanlasy-game first is the 
ability to divide your group into 
smaller, separate units, all the 
way down to individuals. Sev- 
eral activities can be 
simultaneously in this fashion, 
though it isn’t a very safe trick to 
try outdoors. 

The graphics are simple and 
icon-oriented, but the color pal- 
ette is broad and subtly applied. 
Versions 1.1 and 1.2 of The Magic 
Candle had some problems with 


error recovery, sometimes lock- 
ing up when noncommand keys 
were accidentally hit. The pub- 
lisher, cognizant of this, will send 
the Version 1.3 disk of 19 re- 
vised files free of charge to owners 
of the earlier editions, upon re- 
ceipt of the warranty card. 
Perhaps the best thing about 
The Magic Candle, though, is 
that the game represents only the 
first volume of a projected ad- 
venture series. If you enjoy role- 
playing software, you'll like this 
first installment and will eagerly 
await the appearance of vol- 
ume 2. 
List Price: The Magic Candie, 
Volume 1, $49.95. Requires: 
256K RAM, CGA or EGA card 
and monitor, DOS 2.1 or later. 
Electronic Arts, 1820 Gateway 
Or., San Mateo, CA 94404; 
415) §71-7171. 
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Variety Magazine 
Offers Its Film 
Database on CD 





If you didn’t read the book be- 
cause you were waiting for the 
movie, and you didn’t see the 
movie because you were wait- 
ing for the tape, and you didn’t 
see the tape because you forgot, 
you should know that there’s a 
new PC product that tells you 
when and where to find any re- 
tail video software. 

Variety’s 1,300-plus-page 
Video Directory—an epic tome 
with more than 42,000 titles—is 
now a computer-searchable da- 
tabase available on CD-ROM. 
Just slip the shiny disk into your 
CD-ROM player, install the search 
software, and explore to your 
heart’s content. 

Like the book, the CD-ROM 
is marketed as an annual sub- 
scription, with quarterly updates 
included in its $295 price. De- 
signed primarily for libraries and 
video stores, Variety's Video 
Directory Plus is nevertheless a 
super resource for the avid film 
buff. It even includes hundreds 
of adult titkes—password-pro- 
tected, if you choose—but, alas, 
without descriptions. 

CONTINUES 


After Hours 


Variety Video 
CONTINUED 

There are dozens of ways to 
search the directory, including 
by title, performer/director, award, 
keyword, subject, and year re- 
leased. In less than a jiffy you 
can determine that Rob Lowe 
has 10 films in video release, get 
a list of the 11 recent winners of 
the grand prize at the Cannes 
International Film Festival, and 
browse through the 1,155 films 
cited in the Westen category. 
You can even combine search 
terms: Did Rob Lowe star in any 
award-winning cowboy films? 
(No.) 

Once you've selected a film 


nb | 
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Variety's Video Directory Pius offers a number of ways to 
tind films, Ineluding by title, keyword, subjeet, and per- 
former. You can also combine search terma. 


AFishCalled Wanda, and Casa- 
blanca, but we can't show them 
because the publisher was still 
negotiating with the studios. On 
a VGA monitor, the display quality 
begins toapproach that of televi- 
sion. 

Variety's Video Directory 
allows you to bring your PC into 
your home entertainment sys- 
tem in a particularly painless way. 
The program provides a com- 
prehensive database of video titles 
without forcing you to obtain 
and maintain the information your- 
self. 

It won't be long before we'll 
be ableto review filmclips atour 
computers and then order rental 
copies to be delivered to our 
doors—along with two large 


popcoms, please. 
Liat Price: Variety’s Video 


(by title, performer, date, award, 
etc.), pressing a function key brings 
up the cost, distributor, ordering 
information, media (VHS, Beta, 
Laserdisc), and sometimes a 
description. Not all films are 
summarized, but Variety is add- 
ing new descriptions as they 
become available from film dis- 


tributors. The software has an 
electronic ordering feature, al- 
though the manual cautions that 
most vendors are not yet ready 
to process orders electronically. 
On-line ordering is certainly 
something to look forward to, 
though. 

By this fall, the CD-ROM 


Video Directory Plus will include 
Variety’s own full-length reviews 
of major videos. Eventually sound 
and graphics will be added so 
that you can sce stills from the 
films and hear cuts from the 
soundtracks. In fact, the review 
copy I received included photo- 
graphs from Gone with the Wind, 


Directory Plus, $295. Requirea: 
640K RAM, CD-ROM player, 
Microsoft CD-ROM extensions, 
DOS 3.0 or later. Bowker 
Electronic Publishing, 245 W. 
17th St., New York, NY 10011; 
(800) 323-3288, (212) 337- 
6989. 
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Abort, Retry, Fail? 


The Lighter Side of Personal Computing 


by 
Bill Howard 













Straight Talk About PCs— 
For Lawyers, from Lawyers 
“To establish a network, you will need to 
purchase a personal computer for each 
workstation and an additional, larger 
computer, known as the fireserver.. ..” 
—Lawyers Alert, August 21, 1989 


So that 

_ explains what 
PrintScreen means; 
the monitor in this Caidor 

ad ia placed atop a printer. 


Duck, Jerry— Here Geez—What’ll We Do with All That Contiguous Disk Space? 
Comes Another Bit! **Scott praised the enhancements in NetWare 386 over its predecessor, Advanced 
“The (IBM] 0661 drive es wih NetWare. He was especially pleased with the added security features and the 
a SCSI II interface, has eight increased hard disk volume size from 360K bytes to 1.2M bytes. . .. Scott said, 
platters anda blazing data ‘I don’t have to ride herd on my network users to purge inactive files.” *” 
transfer rate of 12.5 milliseconds, —Network World, August 7, 1989 
the fastest in the industry.” PC Magazine offers $50 and a PC Megezine T-shirt if we use your submission in Abort, Retry, Fail? 
Warning: Don’t write on the original if it might be reprinted, mark te or Post-it. In 
—Comp: aiet Sy: stems News, of Aas cited the eee! ay ae winners Tainan ram Han (aon a Ghieiteal 
August 14, 1989 Richmond (Tn-Data), David Kearns (NetWare 386), Forrest Robleto (12.5 milliseconds), Gary Bolt 
(ficeserver), 
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Introducing power. 


DELMAN CONSTRUCTION 


Delman Construction Duilds Danner Business on Basic Premise. 


In the peat 5 yeare we've grown fromm & focal buriness whh only ¢ single offior to a 
well-established operation with $0 offices throughout New Exigland Aw investment lo 
Delman can assure s sarong return for a wide variety of reasons. 

Exrensive research has shown that dus t0 the high cou of new homes, the demand 
tor high quality additions -- boils on a existing homes — In nn the upswing, Deiman 
Conviruciion has established on excellent reputation as ane of the premier wkdision 
buliders in the murkerplice tere is the opportunity for 8 round, profitable investment. 

‘Wa began marketing Delman Construction via consumer advertising in real aenete 
magazines 25 a wman altematlys to buying & new home. Our iment was to reach the 
existing home owner whe sought a larger, batter living space The response has been 
Phesemenal. 
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DELMAN CONSTRUCTION 
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Ka 


Staff 
We've adopted a new mandard « Microsoft Works 


Microsoft Works Is the perfect product for our growing business. Here’e why: 


Online Halp & Training Make Works Incredibly Easy ta Learn and Use 
ae task-sensinva help and ontina training from anywhere is the product 
single key 


Maltipla Windows and WYSIM YG Styles On-screen Add Drantatic Visual Quality to 
Microsoft Works 2.0, With multiple windews, you can work wilh up so aigh different Ales at 
‘once, side-by-side of ovarlapping - just as if they were on your deak. With YSIWYG styles, 
you can see bold, italic, and more on-screen. 


Print Preview Lets You View Documents On-screen. Preview footnotes, headers, footers, 
margins, page breaks, font sizes, graphs, and parigraph borders on-screen before you pnint. 


Create the Highest Quallty Output, With Works you can canily merge teat, tables, and charts 
into a singla documem, then print oft any one of over 220 printers Works aven supporis 
PosiScnpt printers 


Manage Your Dasiness Day with New Built-in File Managemant and Alarm Clock Utilities. 
‘Without leaving Works, you can perform aight DOS commands. And, with the new alarm clock 
& appotntment manager. you can display # reminder message on-screen a any ime, 


Only Works 
at tha touch of a 












Here's a Summary of ihe Featares in Microsoft Works 2.0: 
100,000 word spell-checker and 30,000 keyword thesaurus 
Pootnotes and multipia line page headers and footers 
Pop-up caicutator and automatic phone dinler 
locludes utilities to manage files and run other programs 
Paragraph borders fot emphasis 
Create customized forms with the fast and flexible database 
Runs great with MS Mouse (or compatible) and with Hayes compallble modems 
Built-in macros to aatomate repetitive tasks 
+ Convert files to/from MS Word, WordPerfect, DisplayWrite, WordSur and more 
+ 256x4096 Lotus 1-2-4 and MS Eacal comparible spreadsheet ( WKS and WKI) 
Fast, easy mei! merge and matling label generator 
+ LIM 3.2 and 4 O expanded memory support 
Supports any of the popular networks Including Novall and 3Com ' 
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DELMAN CONSTRUCTION - Kennebunkport Office 
Revenue /Cost Sreakout 


JAN FEO MAR APR MAY 
pavezeseaezecs: SeErErarresa2Parescss2TresiTatce es 
814,800 | 


Additions 1 $13.200 | $18,900 1 $27,650 1 $32,370 


Nem Tota) 1 $2273 | $1,959 
' ' 
$265 


REVENUES 








$21,315 | $30,381 } 
MAR APR 


cemceneess: 
$3201 $5329 1 
$2,100 | $2,900 | 
$175 1 $215 1 
$1,850 | $1,850 | 
$e02 | $960 1 


98.38) | $11,488 | $13,580 
at ated 
$12,956 | $22.575 


$15,759 | 
vEB 


eezel 
$2,852 | 
$2,100 | 
$1741 
$1,850 t 
$073 t 


53.245 | 
92,100 ¢ 
$175 1 
S188 | 
$590 | 





EXPENSES: $2.10 1 $7,899 
aeeacueseacssscsunecee=ezses: 
$7,900 1 


NET PROFIT ! $5,604 1 
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orks 20 can do, So we'll tell you. (Hint: read the memo.) 








“The new top-of-the-lins 
Pt So 325 isa 
flagshi Tenievanel utting 

out in front of e fleet” 


For the full story, see inside back cover. iia 





